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Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterías de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en línea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio püblico significa que nunca ha estado protegido por derechos de autor, o bien que el período legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio püblico en unos países y, sin embargo, no lo sea en otros. Los libros de dominio publico son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta difícil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio püblico a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio püblico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningün tipo al sistema de Google. Si está llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envíenos un mensaje. Fomentamos el uso de materiales de dominio püblico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Büsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio püblico para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algün libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Busqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Büsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la página|ht tp: //books.google.com 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 


Google books 


https://books.google.com 
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McGRUER SPARS 


The ACME of STRENGTH and 
LIGHTNESS. 


This Hollow Wooden Structure is ideal for WIRELESS 

MASTS (telescopic or in one length, AERIAL 

SPREADERS, INDUCTANCE FORMERS, 
etc, 

MASTS of any length can be constructed by this 

unigue method, where high insulation is required the 

advantages gained are infinite. 

McGRUER HOLLOW SPARS do not hold the 


damp like solid poles. 

HOLLOW AERIAL SPREADERS are an 
enormous advantage. We specialise in these and bave 
a range of sizes from 2 ft. 6 in., weighing $ ozs., to 


12 ft., weighing 7 lbs. "The smaller sizes have a double ` н 
grooved block at each end for bridle and aerial wires ; COMMERCIAL ROAD, 
and the larger a two-eye cranse is fitted. These Spars LAMBETH, LONDON, 5.Е.1 


are double tapered and are very strong and light. | 
P f E T e Telephone: Hop 718. 


WRITE FOR BOOKLET. Teleg. : * Ollosparsh, W'atico, London. 
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THE — SCHOOL 
o^ TELEGRAPHY /Z 


179, CLAPHAM R2 
LONDON. SW. 


EXPERT TRAINING FOR YOUNG GENTLEMEN (15—25) IN INLAND, CABLE & WIRELESS TELE- 
GRAPHY. Good Appointments are open to our students as soon as qualified. the demand for Skilled Operators in all Services 
being greater than thesupply. Special Short Course suitable for men wishing to obtain Government Cert ficate and enter the service 
ol the Marconi Co. At several recent Government Exams. all candidates obtained Ist Clas: Government Certificate. No 
Branches or Postal Tuition. Fees moderate. Recognised by the War Office, Admiralty, Wireless Telegraph and Cable Companies. 


WRITE FOR PROSPECTUS. A. W. WARD (Manager). ‘Phone: BRIXTON 215 


April 3rd, 1929. il Please mention the Wireless World 
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INTERPLANETARY WIRELESS? 


By РнилрР R. Coursey, B.Sc. 


REAT interest has been aroused, 

particularly during the last few 

months, by certain statements in 

` the Press relative to the possibility 

or probabilitv of wireless signals 

being received from places external to the 

earth. Mars, always popularly considered a 

planet of mystery and always more or less an 

object of popular attention since Herschel 

first drew attention to its nature, was naturally 

at once associated with the source of these 

mysterious disturbances of the aether, and 

whether rightly or wrongly the so-called 

"signals " were thereupon attributed to that 
source. 

Hence such headlines as “ Morse from 
Mars,’ ^ S.O.S from the Moon,” ‘ Mars, 
Moon or——?" were flaunted before our 
eves in all directions, with the result that the 
popular imagination was excited to a degree 
rarely associated with merely ordinary scien- 
tific events and happenings. 

Mars, the fourth planet in the Solar System 
next in order to the Earth reckoning outwards 
from the Sun, appears from astronomical 
evidence to resemble in many ways our own 
Earth as regards climatic and other conditions, 
Itissmaller than the Earth, its mean diameter 
being about 4,200 miles, while that of our 
own planet is 7,918 miles. Curiously enough 
the Martian’s day is very much the same 
length as ours, being on an average only 
about 40 minutes longer. 

То what extent, however, do the other 
conditions on Mars resemble our own? 


l 


Firstly, has it an atmosphere capable of sup- 
porting life as we know it? Apparently it 
has, although it is evidently much rarer than 
our own. As to its actual surface tempera- 
ture, however, we cannot make any very 
definite statement, beyond the fact that it 
seems to be rather colder than the Earth. 
Assuming that the Solar System as we know 
it to-day was once a nebulous formation in 
space, which, through gradual cooling and 
contraction during long ages, settled slowly 
down to its present definite form with a 
central nucleus—the Sun—and a number of 
independent centres of condensation—the 
planets—it seems obvious that Mars has pro- 
ceeded further in the cooling down process 
than has the Earth. ‘This may be due to one 
of two causes. Mars may have separated off 
from the parent nucleus at an earlier date in 
time than the Earth and therefore have been 
longer cooling down, or it may merely be 
that on account of its smaller size and volume 
it had both a smaller initial heat content and 
a proportionally larger surface for radiation. 
Possibly both causes have been contributory 
factors. If we assume that the materials com- 
posing the bulk of the planet Mars are similar 
in nature to our own rocks, the specific heat 
of such materials would be of the same order 
as that of, the Earth, with the result that 
assuming equal initial temperatures the heat 
contents of the two planets would be practically 
proportional to their masses. 

'The above assumption as to similar con- 
stitution is not altogether unwarranted, since 
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the spectrum lines reveal to us the presence of 
a large number of materials in the Sun which 
we also know here, while, of course, if the 
whole of the Solar System once formed part 
of a single nebula, the materials to be found in 
each planet would necessarily be similar. 
Furthermore, modern researches into the 
constitution of matter all lead us to the con- 
clusion that its various forms are all built up 
of the same “ bricks," and that the different 
elements, once considered separate and im- 
mutable, are really agglomerations of two 
fundamental entities—electrons and atomic 
nuclei, the latter probably being identical with 
either hydrogen or helium atoms which have 
lost an electron. One of the most prevalent 
gases found in the Sun, as judging from 
spectrum examination, is hydrogen, while 
helium also occurs there, and 
in fact was so named on account 
of its first discovery in that orb.* 
However, to return from this 
digression, the diameter of Mars 
IS, as we have seen, approxi- 
mately half that of the Earth, 
but its mass is only about one- 
tenth. Its initial heat content 
should therefore have been about 
one-tenth that of the Farth. 
But the surface of a sphere is 
proportional to the square of 
its diameter, and although neither the Earth 
nor Mars are perfect spheres, yet we may say 
that the surface area of Mars is to the surface 
area of the Earth approximately as 1 is to 4. 
Hence relative to their initial heat contents, 
the radiating surfaces of Mars and the Earth 
are approximately in the ratio of 2} to 1, so 
that it is only natural to assume that of the 
two planets Mars would have cooled down at 
first more than twice as rapidly as the Earth, 
and would therefore be at a lower temperature 
at the present time. Although this must 
undoubtedly have been the case at the be- 
ginning the magnitude of the loss of heat at 
the present day is not great. Prof. C. H. Lees 
in his recent Presidential address to the Physi- 
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cal Society of London while discussing the 
physical evidence as to the age of the Earth, 


„stated that at the present time the average loss 


of heat by radiation from the Earth was only 
sufficient to lower its temperature 1° C in 
over 3,000,000 years. A further factor, 
however, would be the nature and conditions 
of the atmosphere surrounding the planet. 
When the temperature is high there would be 
a great quantity of water vapour—and pos- 
sibly other vapours—in the atmosphere, 
which would to a certain extent act as a 
blanket surrounding the globe and restrict the 
radiation. Hence, further, if there is a less 
dense atmosphere on Mars than on the Farth, 
that planet should be in a better position to 
cool down more rapidly. 

А certain amount of water vapour must 
almost certainly be present in 
the Martian atmosphere as it 
is generally agreed that the 
white polar caps which are 
seen to grow and recede from 
season to season, are ice caps 
such as we know them in our 
arctic regions. ‘The change in 
the seasons from summer to 
winter must on Mars be more 
pronounced than what we 
usually experience, as the orbit 
of Mars round the Sun is 
more eccentric than that of the Earth. 
The mean distance of Mars from the 
Sun is 141,500,000 miles, but this figure 
varies by 13,000,000 miles during the 
revolution, which incidently takes just over 
12 years (686-9 days to be more exact), 
whereas in the case of the Earth the mcan 
distance from the Sun is 92,000,070 miles, 
and it varies only by about 3-1 million miles 
during the year. 

Hence to sum up we may say that the 
natural conditions оп Mars are somewhat 
analogous to our own, that the temperature is 
somewhat, but evidently not very much, lower, 
that the year is longer and consequently the 
seasons each longer—that is to say the winter 
would be long and cold—and that the atmos- 
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phere though probably similar to our own in 
composition is much more rarefied. It seems 
therefore within the bounds of possibility that 
some form of life may exist on Mars, although 
obviously we cannot make any statement as to 
this with any degree of certainty. Mr. H. G. 
Wells has given*us an entertaining description 
of how such life, if it exists, may have developed 
along quite different lines to our own and how 
in the process it may have reached a more 
advanced stage of development. 

As regards the possibility or otherwise of 
wireless signals being received from or sent to 
Mars, this must obviously depend upon a 
number of factors, chief amongst which we 
may mention :— 

Is Mars inhabited by life at all ? 

If so, does the form taken by the living 
organism in any way resemble ours ? 

Have the organisms or animals developed 
to the extent of the human race ? 

Are they intelligent or do they more 
resemble the ** lower animals ” ? 

If they are, have they developed scientific 
apparatus and instruments in any way 
resembling our own ? 

Have they discovered the phenomena of 
electrical currents, and of electrical 
waves, and have they discovered how 
to produce and detect such waves ? 

Have they a language at all? And have 
thev knowledge of anything upon 
which a common basis of understand- 
ing could be built between the two 
worlds ? 

Given affirmative answers to all these 
questions, and possibly to a few more similar 
ones as well, we may say that interplanetary 
wireless is possible ! Truly an appalling list 
of assumptions, a list such that if it were used 
as the basis of any scientific theory without any 
additional support or evidence would scarcely 
warrant us to give it further consideration, 
vet the modern newspaper man is prepared at 
the slightest hint to sweep them all aside and 
tell us in two-inch type that we have received 
“MORSE FROM MARS.” 


us examine for a moment the evidence 


upon which such sweeping statements were 
based. It is a well-known fact that there 
exist in the aether—the fundamental uniform 
and omnipresent medium filling all space and 
all bodies—natural electric waves. These 
have doubtless existed in all ages but until the 
development of the sensitive wireless receivers 
which made their detection possible their 
presence was quite unsuspected by man. 
When they were first discovered they were 
styled X’s in order to indicate their unknown 
origin. We now know that many of them 
are set up by ordinary thunderstorms, either 
near or distant, but of the source of some we 
are still not altogether sure. Nowadays they 
are more often referred to as “© atmospherics " 
or *' strays "—indicating their probable origin 
in natural atmospheric disturbances. “These 
atmospherics may be heard onalmost all wave- 
lengths to which a receiving apparatus may be 
tuned, although as a general rule they are 
most prevalent on the longer wavelengths. 
The nature of the sounds which they set up 
in the receiving telephones takes almost every 
possible form, from isolated clicks and scratches 
to complicated sounds of almost every con- 
ceivable type. In general they have been 
classified into three main groups known respec- 
tively as, “ clicks,” “ grinders,” and “ hisses,” 
although very often it is dificult to assign a 
given sound to any one of these three types. 
The usual wavelengths used for ordinary com- 
mercial radio work lie between about 400 
metres and 20,000 metres, depending upon 
the class of the service. For ordinary short 
distance work between ships, aeroplanes, etc., 
the shorter wavelengths are used, while for 
the long distance services across ocean and 
continent the longer wavelengths are more 
suitable. The atmospherics can be heard on 
all these wavelengths, but their type becomes 
more diverse and their number more frequent 
on the longer waves, and using the larger 
aerials customarily associated with long dis- 
tance signalling. 

When listening in on very long wavelengths, 
between 80,000 and 120,000 metres accord- 


ing to the reports, these atmospherics have 
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again been heard as was to be expected, but 
it was also noted that at times the sounds in 
the telephone receivers seemed more regular 
than those given by the usual form of strays. 
This suggested the possibility of these sounds 
being produced by something more than the 
natural atmospherics, while their regularity 
rather emphasised the possibility of some more 
“intelligent force" being behind them. 
These sounds were heard simultaneously at 
places as widely separated as London and New 
York, while reports have also been received 
from Australia indicating the receipt of similar 
"signals." The widely distributed nature of 
the signals led Senatore Marconi to suggest 
the possibility of the waves having originated 
at a great distance and possibly at even some 
point quite outside the Earth. This then in 
brief was the basis of all the fanciful tales that 
have been written round the subject in the 
columns of the Press. It is just as likely that 
the waves may have originated in any other 
planet, or in the Sun, as that they may have 
been set up by hypothetical Martians. It is 
well known that disturbances of the Sun's 
surface and of the Solar atmosphere influence 
the electric and magnetic state of the Earth, 
as evidenced by the so-called magnetic storms 
which occur from time to time, and which 
are generally associated with seasons of sunspot 
activity. 

These magnetic storms cause wide- 
spread disturbances to the telegraph lines and 
cables, and quite powerful currents are often 
induced in the telegraph circuits. The mag- 
netic recording instruments also indicate large 
and sudden variations during such “ storms.” 
These variations of the magnetic properties 
of the Earth are known in many cases to occur 
simultaneously over large tracts of the Earth's 
surface, while it is also known by careful 
observation that many of the atmospherics 
heard in wireless receivers are recorded 
simultaneously at stations separated by con- 
siderable distances. It is therefore quite 
probable that the two may have a common 
origin, although this has not yet been defi- 
nitely proved. It is conjectured that the 
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cause of both phenomena may be that streams 
of electrified particles are shot out from the 
Sun’s surface near or through sun spots, and 
that when these impinge upon the Farth's 
atmosphere the general electrical condition of 
the Earth is disturbed. “The above-mentioned 
phenomena are also closely *allied with the 
greater prevalence of aurora at certain times. 
It is not always that when sun spots are seen 
the Earth is disturbed and aurora are frequent, 
and it seems then probable that the streams of 
particles which appear to be shot out from 
such “spots”? have missed the Earth alto- 
gether, and so have not produced any notice- 
able effect on our planet. It is perhaps not 
without the bounds of possibility that these 
streams may at times impinge upon other 
planets and set up surges of electric currents 
in their atmospheres or in their solid masses. 
These currents in their turn would give rise 
to wireless waves in the aéther, and these 
waves might be detected by receivers on our 
globe. In that sense we may be receiving 
interplanetary wireless ‘‘ messages" almost 
every day without our being aware of it ! 

On the surface therefore it seems most 
probable that the “ mysterious signals " about 
which we have heard so much have been 
caused in some manner by solar disturbances 
in one form or another, although of course it 
is not impossible that some other cause may 
really be the explanation. It is unwise in 
scientific matters to say that anything is 
impossible. 

Of course Mars is not the only planet that 
might have been concerned in the affair ; 
Venus might equally have been the culprit, 
and many consider that the possibilities. of 
life on Venus are quite as feasible as in the 
case of Mars. Venus also approaches rather 
closer to the Earth than does Mars. 

Since the distance between the Earth and 
Mars differs widely during their revolutions 
round their respective orbits, the “ signals ” 
if they really originate in that planet should 
vary very considerably In intensity as the 
distance varies. In the case of a free aether 
wave in space such as we are concerned with 
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in this case, the energy picked up at the re- 
ceiver would vary inversely as the square of 
the distance traversed. ‘This point should be 
capable of verification, Mars is nearest to 
the Earth on about April 20th next, and the 
signals should be strongest on that date if Mars 
has anything to do with them at all. ‘The 
distance between the Earth and Mars varies 
between about 35,000,000 miles and over 
200,000,000 miles, depending upon the posi- 
tions of the two planets in their respective 
orbits. Alternatively the signal strength should 
vary with the Earth’s distance from Venus 
should that planet be the source. 

According to a message from Rome the 
Spiritualists are stated to have disclosed at a 
stance that not Mars, but Jupiter 15 really the 
source, but there seems even less evidence to 
be considered to support such a proposition. 

Considering that in the first wireless signals 
received across the Atlantic Ocean in Decem- 
ber, 1901, the Morse signal “‘S ” was used as 
a distinguishing letter, it seems indeed a 
curious coincidence that the interest in this 
case should also have been stimulated by a 
"signal ” of the same type (“S” in Morse is 
3 dots). It is perhaps surprising in view 
of the statements reported to have been made 
some time ago that ''wireless waves are 
eternal,” that some enterprising reporter has 
not suggested that these fresh signals are really 
the old 1901 ones come back to us again from 
somewhere ! Of course there is the difficulty 
of the wavelength being very much greater 


Distance across the Atlantic ша 


4 


in this instance than was the case before, but 
that should not be an undue obstacle to over- 
come with such an ingenious explanation at 
stake. 

Incidentally, neglecting this point, it may 
be of interest to note that in the 18 years that 
have elapsed since these historic signals were 
sent fromPoldhu to Newfoundland, the waves 
could have travelled to a point approximately 
45 billion (45 x 1012) miles away and back 
again, supposing that they could live out such 
a journey. Is there anything, any collection 
of objects, any reflecting surface, at such a 
distance from the earth ? It can scarcely be 
the end of the aether because many stars are 
estimated to be much further away than this, 
and light from them reaches our telescopes 
through the aether. 

As far as the theoretical possibility of inter- 
planetary wireless signalling goes, what energy 
should we require to use to produce a detect- 
able signal оп Mars, or, conversely, what 
energy would it be necessary for the Martians 
to throw off into space to give rise to a signal 


. here that we could pick up with a sensitive 


wireless receiver ? 

This would depend very largely upon the 
sensitiveness of the receiver, and it seems safe 
to say that even with modern amplifiers with 
which magnifications of half-a-million times 
have been obtained, the power required would 
still be very large. 

'The most important question that arises 
is really whether this energy could reach us 
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distance to be covered in trying to signal to Mars. 
5 


APRIL 3, 1920 


through thelHeaviside Layer—that ionised 
upper layer in the atmosphere which acts as a 
reflector for our wireless waves which we use 
in ordinary radio signalling on Earth. It was 
once assumed that this layer acted as an almost 
perfect reflector, but modern researches tend 
rather to indicate that the mechanism of the 
wave bending to which it gives rise is 
probably more of the nature of refraction. 
The case is very much like that of 
the passage of a beam of light out from 
water into the air (Fig. 1). The beam 
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Fig. 1. 


indicated at АОВ is bent or refracted away 
from the normal ON (perpendicular to the 
boundary surface XX), that is the angle 
NOB is greater than N'OA. What happens 
as the angle NOB is increased is indicated in 
Fig. 2., which shows successive positions of 
the beam from which it may be seen that as 
the angles of incidence 6, ф, etc., аге 
increased, the emergent rays CD, EF, etc., 
approach the boundary surface. For the 
angle of incidence $ part of the ray is reflected 
along EG, and part passes through the boundary 
and emerges at EF. For all larger angles, 
the ray 1s totally reflected at the boundary and 
cannot get outside of the water at all as shown 
at SHK. In ordinary wireless signalling 
owing to the small height of the ionised layer 
(about 60 miles) compared with the distances 
of transmission, the last case (total internal 
reflection) isthe one more usually met with. 
Hence it would seem possible by directing 
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our waves nearly vertically upwards from 
the Earth's surface, for them to get out- 
side of the Earth's atmosphere and then to 
travel on through space. As far as waves 
coming towards the Earth are concerned, the 
conditions are easier, as is evident from the 
diagrams (Fig. 2), although it would still be 
desirable to arrange special aerials capable of 
receiving most efficiently signals coming down 
nearly vertically towards the Earth's surface, 
instead of those reaching it from a nearly 
horizontal direction as is usually the case. 
A series of very long horizontal wires, elevated 
and insulated from the Earth might be a possi- 
bility. 

Аз regards the actual transparency of the 
Heaviside Layer to electric waves we really 
know very little. We do know, however, 
that for the frequencies of light waves it offers 
little or no obstruction, but it is impossible 
to say at once, whether it would be similarly 
transparent to the waves of a frequency of the 
order of hundreds of thousands, as it is to the ` 
light waves having a frequency running into 
billions per second. 

The problem of getting the waves through 
the ionised layer may therefore resolve itself 
into the possibility or otherwise of producing 
waves of a sufficiently high frequency as well 
as of a sufficient power. 

The wavelengths on which these special 
“ signals" have been received are, however, 
long, and therefore there is on these grounds 
even less likelihood of the waves having come 
in from outside, although it is not impossible 
that the layer may be selectively transparent 
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to waves of some wavelengths and not to 
others, just as a coloured glass transmits waves 
over a very limited range of frequencies, and 
cuts out others. It may be of interest to see 
what is the oscillation frequency of a wave 
120,000 metres in length (which is the wave- 


length оп which these signals have been 


received). Now the frequency and wavelength 
of an oscillation are connected by the relation 
(Wavelength) x (Frequency) 

— Velocity of Light 

— 3 x 108 metres per second. 
Hence we have Frequency 

_ 3 x 10% 

~~ 120,000 

= 025 x 10! 

= 2500 cycles per second. 
This is comparatively speaking a low fre- 
quency, and the point perhaps deserves 
Investigation as to whether there is any possi- 
bility of the occurrence of this frequency in 
natural oscillations .of the Earth or of 
anything connected with it, e.g., the Heavi- 
side Layer and the Earth’s surface form a 
gigantic condenser in space, which should 
promote the production of oscillations of some 
definite frequency if their electrical equili- 
brium were disturbed. It has been stated 
that Sir Oliver Lodge years ago searched for 
the presence of low frequency waves of the 
order of 100 per second, but found more. 
However, this aspect of the question is perhaps 
worth further investigation at the present time 
in the light of more modern knowledge, as it 
at least would explain the world-wide nature 
of the “ signals" should they be due to such 


а source, in which case the disturbances may 


The next Article in this 


merely arise through the ionised streams o 
particles from the Sun. 

Many fanciful speculations have been 

based upon the three dots (or '* S") which 
generally constitute these mysterious signals. 
One of the most favoured being that it is an 
indication or call meant for the third planet 
in the Solar System, z.e., the Earth. ‘This of 
course presupposes that the '"'signals" have 
been sent out by some intelligent being 
external to the Earth. 
, Again, the three dots might be an attempt 
to establish some interplanetary language, 
based upon mathematics, in which case they 
might represent a triangle. On the other 
hand we have no evidence to show that 
ordinary Euclidian geometry, as we know it, 
would be understood on another planet, where 
one of the other geometries might be in force— 
their space may be “warped” and their 
“straight lines " curved ! 

To overcome the difficulties of establishing 
an intelligible mechanism of communication 
would doubtless be the work of years, even 
if such a result could ever be achieved with 
the means at present at our disposal. In 
this connection a visual means of signalling 
might be much more convenient to work with 


for this purpose, as huge diagrams or lettering: 


could be outlined in lights and form a means 
of indicating desired signs or geometrical pro- 
positions. "The cost, however, would be 
enormous. 

So, until the possibility of intercommunica- 
tion is more definitely established either in the 
affirmative or negative we may well leave the 
subject at this point. 


Series will be entitled :—- 
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THE DESIGN €? CONSTRUCTION ofa 
WAVEMETER & TUNING TESTER 


By A. D. Kenr. 


GENERAL REMARKS. 


N this article I shall deal with an easily 

constructed wavemeter, an instrument 

which is practically indispensable in a 

receiving station, especially when only a 

crystal receiver is used, the reason being 
that when standing-by for a station on a 
certain wavelength it is essential that the 
receiver should be tuned to the wavelength 
of the transmitting station. 


The method of using a wavemeter as a 
tuning tester is as follows: Assuming that the 
operator knows approximately the calibration 
of his wavemeter, he should set the condenser 
to the setting for the wavelength he intends 
to receive. А battery and a buzzer must be 
connected across the inductance, as shown in 
Fig. 1. The interrupted current will then 
charge up the condenser which will discharge 
through the inductance, thus causing oscilla- 
tions in the circuit shown inside the circle 
in Fig. 1. The wavelength of the oscillations 
emitted depend upon the capacity and induc- 
tance in the circuit, and can be determined 
from the formula :— 
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Wavelength = 1885 v capacity x inductance, 
capacity being in microfarads and inductance 
in microhenries. 

Adjust the buzzer to give a good note— 
preferably using a high-note buzzer—and 
place the inductance of the wavemeter near 
the earth-lead. 'The oscillations will impulse 
the aerial and on tuning up the receiver the 
note of the buzzer will be heard in the 
telephones. | 

Should the oscillations be too weak to be 
heard in the receiver, wind a few turns of the 
earth-lead round the wavemeter inductance 
and test again. 

When the receiver is adjusted correctly for 
wavelength, adjust the crystal to give best signals. 


DESIGN. 

To design a wavemeter and guarantee the 
values of inductance and capacity, even when 
instructions are carefully followed, is a very. 
dificult matter. The inductance unit can be 
made very close to a given value if wound 
with care, but the condenser is the main 
difficulty. 

Only a well-made air condenser can be 
relied on to be within reasonable limits of 
calculation. I am afraid that to make an air 
condenser very advanced workshop practice 
is required, and for the average amateur a 
well-equipped workshop is not available. 

I therefore think that the best proposition 
is to make up five fixed mica condensers, 
which can be paralleled by means of a simply 
constructed switch (Fig. 4). Ву using a 
variable inductance we shall be able to 
adjust to intermediate wavelengths between 
those given by the fixed condensers with 
maximum Inductance. 


Fixed Condensers. 


To make up the fixed condensers copper 
foil 0-002 of an inch thick may be used, 


because it is easy to solder Connections on to 
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this metal. Use mica for the dielectric, 
0-002 of an inch thick, and cut it with a 
sharp pair of scissors into strips 24” long by 
i" wide. Cut the copper foil into strips 
24" long by 1" wide. We must next make 
up some shellac varnish. Shellac can be 
obtained from a colourman. It must be 
ground to a fine powder and mixed with 
methylated spirit until it can be easily smeared 
over the mica with a mop; a mop will 
obviate the necessity for straining the varnish, 
and is quickly made with a piece of rag and 
a small stick. 

The copper foils must be laid on the mica, 
the tabs projecting, each alternate end, 2", 
with two sheets of mica between each foil 
see Fig. 2). 

The table below shows the number of 
foils that will give approximately the values 
required. 


When the condensers are built up, the 


MICA 


AB.WOOD CLAMP 


@ С.О. CONDENSER.TABS 


Fig. 2. 


clamp as shown in Fig. 2 must be screwed 
down tightly and placed e» bloc in an oven 
having an average temperature of about 
120° ЕЁ. The baking will evaporate the 
methylated spirit and consolidate the shellac. 

When cold the condenser should be quite 
rigid, and the shellac will protect it from 
damp and subsequent bad insulation. 


The table shows the total number of foils 
required to make capacities as shown in 


Fig. 4 :— 


Capacity. | No.of; Arrangement of Foils. 


Foils. 

b 
-0001 mfd.| 2 | 1 each side. 
"00015, |. 3 | 2oneside, 1 theotherside. 
00025,, | 5 3 » 2» » 
:0007 5, | 15 8 y T y » 
00018, , 40 20 , 20 , 5 

| 
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Thus, when the parallel switch 15 at— 
1, the condenser capacity is -0001 mfd. 


2, » » » ээ :00025 » 
3, » » » » :0005 » 
4, » » э» » :0012 » 
5, » » » » :003 » 


The Inductance Unit will take the form of 
a variometer or continuously variable induc- 
tance. It will be as well briefly to describe 
its action. А variometer is an arrangement of 
two inductances connected in series and so 
mounted, one in the other, that by moving 
one coil the “ mutual inductance” between 
the two coils is varied and the inductance 
value of the combination is altered. Our 
variometer will consist of a tubular former, 
with a spherical former mounted inside the 
tube. The two windings are connected in 
series. When the axes of the two coils are 
in the same plane and the magnetic fields 
oppose one another. the inductance value will 
be a minimum. As the spherical coil is 
rotated, the opposition of the two fields 
decreases, until, at 90°, r.e., with the axes of 
the two coils at right angles, there is no 
mutual inductance between them, and the 
inductance of the combination is the induc- 
tance of the tube plus the inductance of the 
spherical. Continuing the rotation of the 
spherical, the fields of the two coils build up 
together, and the inductance of the combina- 
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SPHERICAL COIL FORMER 


Fig. 3. 


tion is greater than the sum of the two 
individual coils. When the two axes are 
again in the same plane—with the two fields 
working together—1.e., after 180? rotation— 
the inductance is a maximum. А numerical 
example, taken from a model made for the 
present article, will clearly show the operation 
of a variometer and prove the statements 
made above. 

The inductance of the tube former is 
376 mhys., and of the spherical, 267 mhys. 
With the two coils connected in series, but 
widely apart so that there should be no 
mutual inductance, the value was 646 mhys : 
this equals the sum of the two separate coils. 
With the spherical mounted in the tube and 
set so that windings were in opposition, the 
value was 213 mhys. Set at 180°, the windings 
working together, the value was 1,065 mhys. 
At 90°—z.e., with no mutual inductance— 
the value was 639 mhys. This is about the 
same as the sum of the two individual coils. 

To Construct the Partometer.— Yhe Spherical 
former should be a hard wood ball, 31" 
diameter, turned as shown in Fig. 3, so that 
there is a raised section at each side to support 
the winding. If this is not done, it will not 
be possible to wind the coils without their 


collapsing. Drill two holes in the centre of 
the grooved portion, one each side penetrating 
about a third of the way through, not meeting 
in the centre, into which two brass stems may 
be screwed to mount the former into the 
tube. 

The Tubular former may be made of 
several layers of stiff paper or cardboard, 
wound in a circular form. It should be 
4" long and have an inside diameter of 3}”. 
The thickness will vary according to the 
manner in which the tube 15 made, but the 
thicker it is, the better for mechanical 
strength. 

Drill two holes, diametrically opposite, 
just large enough to put the spherical spindles 
through. If possible, the tube should be 
reinforced. round these holes so that the 
movement of the spherical will not wear 
away the tube, giving a sideshake to the 
spindles and causing the spherical to foul 
the tube. 

Next make a hard wood stand. For this 
will be required two pieces for end supports, 
a piece for the base, and two pieces for 
spherical supports—one piece placed along 
the top of the tube from end to end and a 
small block fcr the bottom spindle. 
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The base should be 4” x 43”, the two end 
pieces 41" square, with holes in the centre of 
approximately 3j" diameter, to slip over the 
ends of the tube. 

The top support for the spherical should be 
4х1", and the block for the bottom 
spindle 1” square. All to be of 3” wood. 

Do not wind the formers first, but mount 
up the whole unit completely, so that all 
ntting and adjusting can be done without 
damaging the windings. 

First of all, fit the tube into the end pieces 
and place the spherical in its position inside 
the tube, screwing the spindles through the 
holes in the tube into the spherical. ‘The 
top spindle should be 3° long and the bottom 
one 12°, both being of 1" brass rod. ‘Then 
mount the end pieces and tube on to the 
base-board, having previously placed in posi- 


A 


AB.ro INDUCTANCE 


B 


Fig. 4. 


1. :0001 Mfd Condenser. 
2. 00015 н ‘<a 

3. 00025 » 

4. "0. U7 ve 

5. ‘00018 


yt 


tion the small block with the hole through it, 
which is to act as a pedestal bearing for the 
spherical spindle. The position of this block 
must be accurately determined by measuring 
the position of the holes in the tube. Having 
fixed the block, the length of the bottom 
spindle can be adjusted so that the spherical 
is mounted centrally in the tube. After this 
put on the top spindle bearing, which is the 
piece of wood 4'x11'. The position of 
the hole in this piece should be carefully 
determined by measurement. ‘The next 
thing is to provide the handle, pointer and 
scale. The scale may be an ordinary metal 
protractor, fixed on the cross-piece. 

The mounting of this unit requires some 
thought and skill on the part of the amateur, 
but if care is taken, a very useful piece of 
apparatus can be made 

To Wind the Formers.—Dismante the 
unit and proceed as follows: Wind the tube 
in two parts, as shown in Fig. 3 at A and B, 
each part consisting of 35 turns of No. 22 
D.W.S. The space between the two parts 
should be $^. Wind section B, first commenc- 
ing тв” from centre of spindle hole. Measure 
the distance from the centre of the spindle 
hole to the end of this winding, and mark it 
off to the left of spindle hole, to fix where to 
commence winding A. Then wind A, and 
see that both windings are in the same 
direction, z.e., clockwise. Finish off the 
windings with tape, as shown in the December 
issue (1919) of the WinELEss WOoRL»p. 

‘Then wind the spherical with 34 turns, 
each side, of No. 22 D.W.S. The method of 
winding is as follows. Commence at the 
ledge on the left-hand side, and wind 34 
turns clockwise, finishing off the winding. 
Then turn the coil round and commence 
winding another 34 turns in an anti-clockwise 
direction, and finish off the winding. 

(NorE.—If this second half is not wound 
anti-clockwise, the two halves of the spherical 
winding will oppose one another, and give 
no inductance.) 

Join the two inside ends together. "Then, 
starting from the left-hand side, the winding 
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will be continuously clockwise from one 
side to the other. 

Now re-mount the whole of the unit, 
and make the final connections. One end of 
the spherical winding should be connected to 
the top spindle, and the other end to the 
bottom spindle, care being taken to see that 
the two spindles do not touch one another. 
‘Then connect end C of the first winding on 
the tube to the top spindle, and connect D of 
the second winding to the bottom spindle. 
= The spherical is then connected between the 
two halves of the tube winding. 
thing is to * set" the pointer. It should indicate 
0° at minimum inductance and 180? at 
maximum inductance. Turn the spherical so 
that the turns of the winding point to the 
ends of the tube—1.¢., the turns of spherical 
are at right angles to the turns on the tube. 
This is the position in. which there is no 
mutual induction between the two windings. 
The pointer should be set at 90? and fixed 
to the spindle. The point 0° will indicate 
either maximum or minimum inductance, 
according to whether the coils oppose or 
assist one another at this point. To determine 
which it is, place the tube up on end and 
trace the direction of current-flow down 
through all the windings. If it goes down- 
wards їп a clockwise direction through the fixed 
and movable windings, then the two coils 
are assisting one another and the scale should 
indicate 180. 

‘The inductance values previously given 
were taken from a unit made up exactly as 
described here, and they will be approximately 
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correct if the amateur makes his variometer 
as nearly as possible the same and winds his 
inductances tightly and evenly. 

Now, if the condenser block and the 
variometer unit are connected together they 
will form the oscillating circuit. 

If the condensers are accurately made the 
wavelengths of the five ranges will be 
approximately :— 
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^ d 
Range. Cond. (Var. 0°.) (Var. 180°.) 
1 |-0001 mfd.) 320 m.| 660 m 
2 (00025 „| 430 „| 980 , 
3 [0005 „| 620 >» | 1380 > 
4 10012 „ 940 „|2100 > 
5 1.003 „1460 > 
| 


It will be seen that there is a considerable 
overlap in wavelength between the ranges, 
This will allow for inaccuracies in the 
amateur's set and still give him overlap. 

If a buzzer and battery are connected 
across the inductance the circuit will oscillate 
and emit waves, the lengths of which will 
depend upon the adjustment. On the other 
hand, a telephone and crystal connected 
across the inductance will enable a wave- ^ 
length to be measured. 

To complete the set, it is necessary that it 
should be standardised against an accurately- 
calibrated standard wavemeter. 


TO APPEAR SHORTLY 


THE THEORY, DESIGN, CONSTRUCTION AND USE 
OF FRAME AERIALS. 


THIS ARTICLE HAS BEEN 


WRITTEN 


SPECIALLY FOR AMATEURS. 


NOTES AND NEWS 


Tbe Conference of Affiliated Wireless Clubs 
(see page 16) held at the Royal Society of Arts 
on February 27th, was well attended, and we were 
particularly gratified to note the presence of such 
a large proportion of delegates from the provinces. 
Interest will centre around Captain Loring's speech, 
in which he indicated what must for the present 
be considered the high-water mark of amateur 
liberty. Yet, as one delegate remarked to us over 
the edge of his teacup, the new wireless bill has yet 
to be passed. However, the thanks of amateurs 
are due to Captain Loring for his frankness; he 


administered the cou p-de-gr.ice to some of our hopes ` 


with & quick and clean stroke, which is the most 
merciful way. It is quito certain, however, that 
the claims of amateurs have not been, and will not 
be, lightly brushed aside, and that a considerate 
ear will be inclined towards special applications. 
So our advice is, '* If, bearing in mind all sides of 
the question, you feel that your application is 
reasonable, try your luck, even though the odds 
seem to be against you. Jn a short statement 
such as Captain Loring’s six points, all possible 
cases cannot be covered.” 

New Clubs are now coming into existence very 
rapidly, and we shall be pleased to furnish what 
information we can regarding their whereabouts. 


Ф Ф Ф 


The Air Ministry Wireless Meteorological 
Reports are now being transmitted on 1,400 metres 
(C.W.) at 0315, 0745, 0915, 0930, 1015, 1100, 1200, 
1300, 1400. 1445, 2015 (all G.M.T.). Call signal, 
GFA. Thecode now employed is not that which was 
published in our March issue, and we hope to give 
details of the latest code in a future number. 

Ф Ф Ф 


The R.A.F. Syllabus covering the training of 
Electricians and Mechanics— Operators (W;T) is 
now in our possession, and will be published by 
us in а digested form as soon as possible. 

Ф Ф Ф 


А direct wireless service between Great 
Britain and the United States has been inaugu- 
rated. This service marks a new departure, 
it being the first direct wireless link between this 
country and the United States. 

The service will be conducted jointly by the 
English Marconi Company and the Radio Corpora- 
tion of America. "The wireless terminal stations 
are Carnarvon on this side and Belmar, New 
Jersey, on the American side. At present messages 
ma this route can be accepted for New York, 
Greater New York and South America (at rates up 
to 4d. less per word than the existing cable charges). 
but it 18 anticipated extending the service for mes- 
sages to all parts of the United States. The first 
messages sent over this route were exchanved bet ween 
Mr. E. J. Nally, President of the Kadio Corporation 
of America, and Mr. Godfrey C. Isaacs, Managing 
Director of the English Marconi Company, and 
between the latter gentleman and Mr. Davis, Vice- 


e of the General Electric Company, New 
ork. 


The steady march of wireless continues. The 
Swedish Authorities are anxious to inaugurate a 
direct wireless service between Sweden and the 
United States, and proposals are under considera- 
tion for the erection of a powerful wireless station 
in Sweden for this purpose. The promoters hope 
to obtain from the United States assurances that 
some definite hours every day will be assigned to tho 
Swedish Station for sending messages to and re- 
ceiving from American stations. 

Two wireless stations have been opened in 
Tripolitania, at Misurata and Azizia. The tariff 
for these stations will be that fixed in Tripoli. The 
station at Thié has also commenced working, the 
tariff for which station is that fixed by Eritria. 

The Sable Island (Canada) Wireless Station has 
been reopened for the exchange of public corres- 
pondence with ships at sea. 

The Christiania Wireless Station was officially 
opened on January 10th last. The installation, 
the order for which was placed in Germany in 1915, 
and which was commenced the following year, 
works on the Arko system.  Hydro.electric current 
from the power station at Kykkelsrud operates a 
100 kw. motor which drives an alternating current 
generator of special design. The Christiania 
Station is used exclusively for European traffic, 
the Stavanger Station undertaking the American 
servico. 

Direct wireless communication has been established 
between Eiffel Tower and the stations of Yunnan- 
foo and Bach Mi, in Indo-China. Arrangements 
are in hand for the erection of a station at Saigon 
by means of which it is hoped to inaugurate a Far 
Kast commercial service. 


e Ф Ф 


The Paris Academy of Ѕсіепсеѕ Hebert 
Prize for 1919 was awarded to Raymond Jounust 
for his work on Magnetism, Electrical Standards, 
Photometry and Wircless Telegraphy. 


e Ф Ф 


The Scandinavian Shipowners’ Associations 
recently approached the Foreign Office requesting 
& modification or postponement of the time limit 
for enforcing the regulations covering wireless 
apparatus on all ships of over 1,600 tons, to which, 
however, the Foreign Office was unable to accede. 
The Swedish Government was informed that if 
technical representatives were sent all information 
possible on the subject. would be furnished. Tho 
new regulations will come into effect in December 


of this year. 
e Ф Ф 


Prior to the entry of the United States into tho 
War, the Lackawanna Railroad Company was com- 
pleting the fitting of their trains and terminal sta- 
tions with wireless telegraphy and wireless telephony 
apparatus in order that communication could always 
be established between moviny trains and between 
trains and the terminal stations. This work, 
however, had to be suspended owing to wartime 
restrictions. 
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Now that the ban on privare wireless has been 
removed, the Lackawanna Company is arranging 
for the completion of the work. 


e e e 
The French are shortly &bout to try the operation 


of wireless telegraphy in connection with their 
State Railways for the working of signals. The 


apparatus will be fixed to the ordinary signals ant 


will actuate as soon as the signal is placed at danger. 
Ii а train passes a signal thus set an alarm will 
be rung in the engine cab. Experiments which 
have been spread over the last two years have 
been in progresss on the line between Peris 
and Maintenon. The cost of introducing the 
new system is estimated at 20,000.000 francs. 
e e e 


With reference to the 
remarks under the head- 
ing, *'*'The Maintenance 
of Mechanical Oscilla- 
tions by Means of the 
Three-Electrode Valve," 
in our January issue, we 
learn that this subject 
was also discussed in a 
letter fron Mr. H. L. 
Kirke ‘Capt. R.F. att. 
R.F.) which appeared in 
the Electrician of July 
18th, 1918. 


e e Ф 
The Radio Service 
Bulletin, dated Wash- 


ington, November Ist, 
1919, No. 31, announces 
that effective from Jan- 
чагу Ist, 1920, the 800- 
metre wavelength and 
no other will be used 


by all United States 
Naval shore radio-com- 
pass stations. 

e e Ф 


Ful reports of the 
heroism of the Wireless 
Operator, M. Mezier, of 
the French liner Afrique, 
which vessel it will be 
remembered sank in the 
Bay of Biscay in Jan- 
uary last, have now 
come to hand. 
M. Mezier, true to the traditions of the wireless 
service, remained at his post and went down with 
his ship. The last message received from him reac 

~ Nothing terrifying. All is calm." 


e Ф 

І’ Electricité comments оп the КОТ of the 
Parisian clocks, stating that five minutes fast or 
slow is not by any means rare, and points out how 
easily thia could be remedied through the utilisation 
of wireless telegraphy, as the Eiffel Tower transmits 
eratuitous!y three times per day the exact time to 
the hundredth part of à second. This country does 


Miss A. C. Rainic. 
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not possess a single time-signalling station We 
do not deserve to be the custodians of G.M.T 
Ф Ф Ф 

According to the Elektrotechnische Zeitschrift, on 
the outbreak of the war the Germans no longer 
relied on the ordinary telegraph system, but fell 
back upon wireless telegraphy and wireless telephony 
to ensure their comraunications. 


e Ф Ф 


Reference has been made іл the press to the theory 
that the inysterious explosion of the biy British 
dump at Bethune and the eoually mysterious 
destruction of the French battleship Jena in Toulon 
Harbour about ten years ago were caused by the 
action of wireless. 


Much research has already been 
carried out in connec- 
tion with the utilisation 
of wireless to transmit 
and control power at a 
distance, including ex- 
periments to effect by 
wireless an explosion at 
a distance. but the 
tendency to resort to 
wireless to explain hap- 
penings the causes of 
which are unknown is 
not one to be enconr- 
azed. 

e d e 
The honour of being 
the first lady wireless 
operator in Great Bri. 

tain falls to Miss A. C. 

Rainie, whose portrait. 

we reproduce on this 

page. She received her 
wireless training at. the 

North British Wireless 

School, Glasgow. and 

during the war carried 

out some important 
wireless duties. It is 
stated that Miss Rainie 


| hopes that опе day 
= | wireless operators of her 
г sex wil be attached 
~- to every steamer. 
— Ф Ф Ф 


Photo Press. 


The University Col. 
lege, London, is seeking 
to effect a great exten- 
sion of its engineering school, for which purpose 
a sum of at least £100.000 must be raised. Amongst ` 
the many contributions already received hy the 
College are pifts of wireless apparatus valued at 
£509 each from Marconi’s Wireless Telegraph 
Company. and the Marconi International Marine 
Communication Company, Limited. Donations 
shou!d be sent to the President of the Equipment 
and Endowment Fund Committee, Prince Árthur 
ої Connaught, 42, Upper Grosvenor Street, London, 
W.1, or to the Hon. Treasurer, Sir Ernest Moir, 
at University College, London. 


DIGEST OF RADIO LITERATURE 


AIRPLANE ANTENNA Constants. J. M. Cork, 
Assistant Physicist to the Bureau of Standards. 
(Bureaun of Standards, Washington ; Scientific 


Paper, No. 341. 


Ihe author states that the purpose of this 
wor& wa» to obtain general information 
rezardine the effective capacity, effective 
resistance, true Capacity, true inductance and 
wavelength, as well as the transmitting 
directional effect of various types of aeroplane 
antenna. The paper deals with capacity and 
resistance measurements, and directional effects 
of both fixed and trailing aeroplane апгеппге, 
and it is well supplied with diagrams and 
eraphs. 


PRiNciPLES OF Rapio TRANSMISSION AND 
RECEPTION WITH ANTENNA & Соп. AERIALS. 
|. H. Dellinger. (Bureau of Standards, 
Washington ; лений Paper, No. 354.) 


This paper, which is largely mathematical, 
considers the advantages of coil aerials as 
compared with ordinary antennae. The 
fundamental principles of design of aerials 
are also given. The Bureau of ‘Standards has 
far some time been carrying out research 
work on radio communication with various 
types of aerial, as a result of which it is 
posible to calculate in a simple manner the 
distance a given receiving antenna will 
receive signals from а given transmitting 
antenna, when the current in the transmitting 
acrial, the dimensions of the aerial and the 
distance between the two stations are known. 


DETERMINATION OF THE Q)UTPUT 
CHARACTERISTICS OF ELECTRON TUBE 
Gesxerators. Lewis M. Hull, Assistant 


Physicist, Bureau of Standards. 
Standards, Washington ; Scientific Paper, №. 
355, December 1st, 1919.) 

In thi-Ypaper a method of analysis 15 
presented by means of which it is possible 
to design a circuit to obtain maximum output 
from a ziven three-electrode valve for gencrat- 


(Bureau о 7А 


ing alternating currents suitable for wireless 
telegraph and "telephone sets, or, converselv, 
to select the valve which will furnish with 
reasonable efficiency its maximum power to 
a particular output circuit. “The paper is 
partially mathematical and contains a number 
of graphs. It also includes however, two 
simple diagrams—(1) Direct-coupled Generat- 
ing Circuit, and (2) Output Circuit. 


THE EMPLOYMENT OF AUDIONS OR THREE- 


ELECTRODE LAMPS DURING THE War. 
General G. Ferrié. (Revue Générale de 
l Electricité ; Paris. December 27th, 1919; 


pp. 933-935.) 


A recapitulation of the progress made 
during the war in wireless telegraphy and 
wireless telephonv bv the French Military 
authorities, with particular regard to the 
use of three-electrode valves. Such valves 
were used from the verv first months of the 


"war, but their employment on a grand scale 


was not organised until. 1915- 1916. The 
author of the article is Director of the French 
Military Wireless Service. 


` e 
Conpensers. А. V. Ballhatchet, M.J. Inst. E. 
(The Model Engineer and Electrician; Jan- 
мату 15th, 1920; pp. 51-54.) 


An article dealing in detail with the 
construction of various types of condensers 
suitable for wireless. Diagrams accompany 
the article, which covers more than. three 
pages. 


‘Triope VALVES as ELECTRIC. AMPLIFIERS. 
Dr. W. H. Eccles. (Nature ; January 135th, 
1920 ; pp. 501-502.) 

The amplifving qualities of three-electrode 
valves are now widely known, and the above 
article by Dr. Eccles is an Interesting Con- 
tribution to the subject. “Three diagrams are 
given. 
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FIRST ANNUAL CONFERENCE OF 
AMATEUR WIRELESS SOCIETIES 


The First Annual Conference of Affiliated Wireless Societies was held at 3 p.m. 
February 27th, in the Library of the Royal Society of Arts, John Street, Adelphi, W.C., 
The meeting was convened by, and held under the auspices of, the Wireless Society of London. 
Sir Charles Bright, F.R.S.E., M.I.E.E., M.Inst.C.E., officiated as Chairman, being 
supported by Admiral Sir Henry B. Jackson, С.С.В., К.С.У.О., F.R.S., Mr. F. Hope- 
Jones, M.LE.E., Mr. Basil Binyon, O.B. E.) Commander F. G. Loring, R.N., and Mr. 


Н. L. McMichael. During the proceedings Commander Loring made a statement relative 


to the policy of the Post Office in regard to amateur wireless work. 

At the close of the Conference tea was served, and the meeting adjourned at 4.30 p.m., 
and proceeded to Marconi House where, bv courtesy of Marconi’s Wireless ‘Telegraph 
Company, Limited, the delegates were shown two cinematograph films of wireless subjects. 


The following is a full report of the proceedings of the Conference. 


Sir Charles Bright: There are two exam- 
ples, gentlemen, that l think may perhaps be 
worth mentioning, of the highly advanced stage 
of wireless work of all kinds that we are now in. 
The first is that in about five hours’ time, those of 
us who go to hear Mr. Campbell Swinton's address, 
will also have the opportunity of hearing wireless 
telephony of a very advanced kind, from the 
Marconi Company's works, at Chelmsford, to all 
manner of far-reaching points, such as Ascension. 
eVe shall all equally have the opportunity of 
listening in. ‘The other example is this meeting, 
which 1 think one may say marks an epoch in 
wireless work. The object of this meeting, as 
I expect you all know, is to consider the question 
of the affiliation to this Society of various Wireless 
Societies and Clubs throughout the United King- 
dom. I think the best thing I can do now is to 
call upon Mr. Hope-Jones, who has everything to 
do with our Wireless Society of London very much 
at his fingers’ ends—a great deal more, I am 
afraid, than L have—to read to us a list of all the 
Wireless Societies and Clubs, and also а separate 
list of the delegates of those Societies and Clubs 
who have favoured us with their presence to-day. 

Mr. F. Hope-Jones, M.I.E.E. (Chairman of 
the Wireless Society of London): Sir Charles 
Bright and gentlemen, the Wireless Societies of this 
country appear to be twenty in number, at least 
these are all whose existence has been ascertained 
by the Executive of the Wireless Society of London. 
I propose to read to you a list of the fifteen who 
at this moment are affiliated under our proposal 
to the Wireless Society of London. I shall mention 
the other five afterwards, and I dare say some 
information will be contributed regarding them by 
other gentlemen here. The order in which I shall 
read them is of no importance, being merely geo- 
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graphical. Starting at the north with the Glasgow 
and District Radio Club. They have not been 
able to send delegates to this meeting, the distance 
being too great. The Southport Wireless Experi- 
mental Society; the Manchester Wireless Club ; the 


Radio Scientific Society, Manchester; the Altrin- - 


cham and District Wireless and Scientific Society ; 
the Sheffield and District Wireless Society ; the 
Derby Wireless Club ; the Burton-on-Trent Wireless 
Club; the Bristol and District Wireless Associa- 
tion; the Plymouth Wireless Society ; the 'l'hree 
Towns Wireless Club, Plymouth ; the North Middle- 
sex Wireless Club, Enfield; the Wireless and 
Experimental Association, Peckham : the Woolwich 
Radio Society ; and the Brighton Radio Society. 
I wil now read three letters which have been 
sent in lieu of delegates :—- 
The Burton-on-Trent Wireless Club. 

* This Club is of the opinion that it is highly 
advantageous to all Clubs in the United Kingdom 
to affiliate with the Wireless Society of London, 
in order to facilitate mutual protection and assist- 
ance for Amateurs, and especially in regard to the 
removal of the restrictions of D.O. R. A., which are 
so handicapping amateurs at the present time.” 


The Derby Wireless Club. 

* Restrictions will tend seriously to hamper 
progress in this country, as compared with, say, 
America. We do not see why experimenters should 
not have a definite wavelength allotted to them, 
say, 200 metres. With sharply tuned valve trans- 
mitters it is most unlikely that any serious inter- 
ference could oecur, and the licence could, of 
course, be easily revoked in necessary individual 
cases, where complaints have been made. 

As regards the matter of ' affiliation,’ the club 
has already signified its approval by acquiescing 
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in the London W;T Society's suggestion. when 
made." 


The Altrincham and District Wireless Society. 

** The Society is quite young, but consists of some 
real enthusiasts, who are out to make the Society 
one of the biggest and best in the north, and they 
are proud to become affiliated to the London and 
parent Society. 

They feel that the benefit obtained by being in 
touch with the best and latest Wireless news will 
be a great help in their steady progress. 

They also feel a certain amount of protection in 
being a part of so distinguished a Society, which 
has the interest of their smaller brethren at heart. 

They tender their best wishes for the success of 
the Conference, апа the prosperity of the Wireless 
Society of London." 

The other Societies I will name now. The Bir- 
mingham Wireless Association. The question is 
under their consideration, and I presume it is 
sufficient to point out that they are part and 
parcel now of the Birmingham and Midlands 
Institute, an old-established scientific society. І 
think they have hardly had time to consider the 
matter. We have received no replies to our sugges- 
tions for affiliation from the following four societies : 
Stoke-on-Trent Wireless Club; Leicester Radio 
Society ; Wolverhampton Wireless | Association; 
And Chelmsford Wireless Club. I have no doubt 
there is a very simple explanation for that. Pro- 
hably in some cases these Societies, if they were 
established. before the war, have not been resus- 
citated since. We are a little bit early, perhaps. 
In one case, that of Chelmsford, the proposal to 
form that Society is only just set on foot, and it 
is hardly a sufficiently active Society to adopt our 
proposals. "The Chairman will permit me to say 
that it must be a source of gratification that a 
scheme such as we have proposed has been so 
rapidly appreciated and so well responded to. 
( Applause.) 

Sir Charles Bright: First of all, gentlemen, 
I should like to give you а very hearty welcome 
om behalf of the Wireless Society of London. 
Besides the delegates of the Societies and Clubs 
that Mr. Hope-Jones has referred to, which I believe 
were mostly formed about & vear before the war, 
we are honoured by the presence of Commander 
Loring, on behalf of His Majesty's Postmaster- 
General, and also other representatives of the Post 
Office, and although Colonel Wace, the Chief of the 
Wireless Board, 1з unable to be present, I believe 
there are representatives of his staff who are 


present. Then, again, we are also greatly honoured - 


by one of our Vice-Presidents—a man whose name 
will go down in history connected with wireless 
work--Adrmiral of the Fleet, Sir Henry Jackson. 
(Applause.) To start the ball rolling, I think it 
might be well if I gave some rough idea of the 
main agenda of the Conference. The first object 
of the Conference, as I have already indicated, 
will be to obtain a frank and full view of the 
question of affiliation with the Wireless Society 
of London. . Any recommendations that are 
made will be taken careful note of by our 


Society, but this is not a meeting &t which reso- 
lutions will actually be proposed or considered. 
Then the next «question, and it is & very important 
one, will be that as to whether this Conference 
shall be carried on from year to year, and whether 
it shall be in London, and what time of the year 
will be likely to be most convenient for all parties 
concerned. Then we especially want to know what 
His Majesty's Post Office can do for Amateur 
Wireless Telegraphy апа wireless work generally, 
in regard to the regulations governing the use of 
wireless in private stations. In this connection it 
is right that the delegates should be informed that 
those of us here in London who have had contact 
with the Post Office have always received yreat 
sympathy in connection with the work of the wireless 
amateur, and the fact that Commander Loring is 
with us here to-day gives strong evidence of that. 
The question that is, I suppose, of most im- 
mediate interest is as to whether there can be 
any real relaxation of some of the conditions that 
apply to wireless work, especially perhaps as to 
that condition which expects ‘some definite 
object of scientific value or general public utility." 
I have quoted the words; they are from one oi 
the clauses of the conditions. The question 15, 
what prospect is there of relaxation now? Аза 
possible argument in favour of relaxation, I may 
remind you that history shows that many an inven- 
tion comes in a general way, not in connection with 
scientific research, though, of course, we all want 
to see scientific research given a greater oppor- 
tunity than it had before the war. If I am correct 
in telling you that history shows that many an 
invention arises from purely practical work surely 
that is an argument in favour of some relaxation. 
Another point is, as to whether the Defence of 
the Realm Act can be now relaxed in the matter 
ot demanding a permit to purchase and sell wireless 


instruments. Then, again, as to whether the 
existing limitations as to receiving apparatus 
cannot be extended or altogether removed. 


l think I have given you a rough idea of our 
scope, and [ will now ask Mr. E. Blake, the 
delegate for the Three Towns Wireless Club, to 
favour us with his views on any of the subjects 
here set forth. 

Mr. E. Blake, A.M.I.E.E. (Editor of the Wire- 
less World and Vice-President. of the Three Towns 
Wireless Club): Sir Charles Bright and gentlemen, 
the Three Towns Wireless Club unfortunately are 
unable to send a delegate and they have asked me, 
as one of their Vice-Presidents, to represent them. 
All I need say on their behalf is that they are a 
very active and enthusiastic body. and are quite 
prepared to shoulder whatever proportion of 
responsibility may fall to their lot as participators 
in this affiliation. I may say that in this affiliation 
and this first Conference 1 see the realisation of 
one of my minor ambitions; but although I say 
it is а minor ambition, it is by no means un- 
important. First of all, with regard to the question 
of what we may do and what we may not do, 
I should have preferred to hear first what Com- 
mander Loring has to say on the matter, as 1 
understand he is to speak along those lines ; but 
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there can be no two opinions amongst amateurs as 
to what we want. There is great divergence of 
opinion as to what can be permitted and what 
should be permitted. Personally, I should be in- 
clined to suggest that the size of an aerial for a 
reception might be considerably enlarged. especially 
in cases where a man only intends to use a crystal. 
l cannot see any objection to an aerial ten miles 
lone in such a case. Unfortunately we who are not 
in Government Departments are not in possession 
of all the considerations that must be taken into 
account. Therefore, l really hesitate to make апу 
further suggestions. There аге a number of schemes, 
no doubt, that the Government have in mind, of 
which I myself and many others here are quite 
ignorant. Therefore. 1 do not venture to suggest 
anything further than an alteration in the size of 
the aerial allowed for reception. With regard to the 
holding of an Annual Conference, 1 am fully in 
favour, of course. and 1 should like, if I may say so, 
to see a little stress laid on research. Research is 
very often considered to be a thing demanding а 
trained scientist, but, as a result of our recent 
competition in the Wireless World, I have found 
that men who have been trained in the elements of 
wireless telegraphy are quite able to make accurate 
observations of great value to the more highly- 
trained men who can fit the facts into their places. 
When I think of some of the gentlemen who are mem- 
hers of Amateur Clubs — many of them are eminent 
engineers and scientists [ feel that the general 
trend of the afftiliation’s work might perhaps be 
along the lines of detinite reseateh. — I sincerely 
hope that these Conferences will be annual events, 
and that we shall have the pleasure of hearing 
papers read and of having a Conference upon, not 
only business, but perhaps scientific subjects. One 
suggestion that has come into my mind is more of 
a business nature. It is that possibly it would be 
as well if we could establish a central fund. which 
should be the property of the affiliation as distinct 
from the individual clubs, to provide ayainst 
expenses incurred on account of Conferences. As 
| am here in a dual capacity, you will permit me 
to add а few words as Editor of the official organ 
ot the Wireless Society. 1 want to say that I hope 
the Secretaries of all the clubs will take the fullest 
advantage they can of the facilities now open to 
them as members of the affiliation. These are 
exactly the same facilities as are enjoyed by the 
Wireless Society of London, but are available in a 
dezree, for obvious reasons. There ure so 
many of us. Perhaps at some future happy period, 
when the affiliation is a great and important body - 
and | see no reason why it should not be we 
shall have a Journal of our collective proceedings, 
which I hope will be greatly sought after by the 
scientific institutions of the world. (Applause. ) 
Sir Charles Bright: Before calling upon the 
next delegate, E want to sav that it seems to me it 
will be best if. to begin with, we confine ourselves to 
the first subyeet that ts, the question of affiliation- 
which was, as vou will remember, first proposed in 
a letter by our President, Mr. Campbell Swinton, 
early in. December which was sent to all the Wire- 
less Societies and Clubs, L think, on the whole, that 
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will be the best plan. I will refrain from calling on 
Commander Loring to begin with, because 1 think it 
would be very much hetter for him to have before 
him all the ideas of the various delegates. Then, 
perhaps, he would tell us anything he can to meet 
any of the remarks that. are made. Before calling 
upon Mr. Yerbury I would remind you that we are 
due at Marconi House to see some work they will 
be good enough to show us in about one-and-a-half 
hours’ time, and when we have finished this more 
or less formal discussion we are going to talk over 
the teacups in an adjoining room or this room, and 
I hope, as a result, we shall all «et to know each 
other a little better; so 1 think we shall have to 
confine ourselves now as closely as possible to 
the main points under discussion. 

Mr. H. E. Yerbury, M.I.C.E., M.I.E.E., 
M.I.M.E. (President, Sheffield and District Wireless 
Society) : Sir Charles and gentlemen, at the outset. 
as representing the Sheffield and District Wireless 
Society, 1 desire to express our thanks for the 
invitation you have kindly given us to attend the 
Conference this afternoon. There are a few points 
I want to bring forward regarding our views on 
the matter of affiliation and working of wireless 
societies. The first 1 think is the importance of 
obtaining transmitting licences. No licence has yet 
been granted to any member of our Society or the 
Society itself in Sheffield. We desire to uphold any 
proper regulations which are imposed on us, and 
we think it is far better the thing should be done in 
a proper and regular way. I am afraid some mem- 
bers will have to admit that we have done those 
things we ought not to have done, but there is 
still. health in us; so what we desire is, that 
restrictions should be waived, if possible, early. 
l trust that by concerted action our claims will be 
brought forward and certain. working conditions 
amended by the Government Department. We 
think a reasonable wavelength and sufficient power 
should be granted to enable members of cilferent 
societies, or at least the societies themselves. to 
communicate with each other. We think per- 
mission should be granted to use C.W. as well as 
spark transmission. Another point that we should 
like to bring forward is a proposal for inter-club 
visits. We think there might be arranged occasion - 
ally outings to inspect some of the large wireless 
installations in this country. Another matter that 
we think worthy of diseussion is whether au 
invitation should not be extended to the authors 
of some of the London papers to come to the 
Provinces, give us the benefit of their paper and 
have a discussion. We think that would be con- 
ducive to increased membership. We also suguest 
that representations should be made to the Covern- 
ment on the subject of the release of Army wireless 
gear, We think there must be a large quantity in 
the country, and many wireless. societies and 
amateurs. 1 feel sure, would like to purchase some 
of the apparatus. Perhaps in the near future one 
may hope that the work of your Society will be or 
such magnitude and importance that a seat пиене 
he offered on your Council or Committee to a 
representative of a local or provincial society. 
І may say that we have every hope and confidence 
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that affiliation between your Society and the 
Provinces will be an advantage to every member 
enzaged in this fascinating subject. (Applause. ) 


Sir Charles Bright: We have had two very 
Interesting and instructive speeches, and, as these 
have both covered the whole ground, perhaps we had 
better, after all, continue in the same way that we 
have begun that is, by every delegate saying all 
that he has to sav on any of the points, and then, 
ot course, unless any special question ariset, we 
shall consider that everybody, having once spoken, 
has finished. speaking. 

Mr. A. L. Megson (Manchester Radio Scientific 
Nendetv): Nir Charles Bright and gentlemen, 
| have not very much to sav about our Society. 
k closed during the war, is just resuscitated, and 
itis hke forming а new Society again. We have а 
jew of the old members, but a great manv were 
Jest ап the war. We were formed m 1913, and 
| think we look upon this afliliation as giving 
the necessary backing, not exactly to fight, 
bat it will give the whole thing weight, as 
to were. The one point 1 should like to bring 
terward is with regard to transmitting. It is this. 
Does the affiliation. give us the same advantages 
as the members of the London Society ? In apply- 
ing dor а transinitting licence we understand that. 
the Post Oflice require a Certificate of Proticieney 
from the London Society. I am not clear on it, 
but one of our members has written to vour Society, 
and the reply is that it is outside your province to 
recennmend members outside vour Societv. Does 
that mean that we cannot got transmitting licences 
unless we become members of the London Society ? 
That is the point I wish to raise and upon which 
we are not quite clear. 


Mr. Knight (Wireless and Experimental Associa- 
tion of Peekham): Mr. Chairman and gentlemen, 
unfortunately the Secretary of our Association, who 
I hoped would have attended with me to-day, is 
unable to attend, so that the particulars under 
(йздеп at the last Committee meeting L have 
not before me. But there are one or two small 
points upon which I might touch. There is the 
question of afliliation. 1 am greatly in favour of 
it, and D think that as the London Society started 
in 1913, and are making fair progress now, we 
shall find it a great advantage in all ways. The 
second item is the Annual Conference, which I 
thik wall be a splendid thing generally tor pro- 
vinetal societies as well. [| might make a suggestion 
on that. It was queried whether the Conference 
should be held in London in future. Our friends 
по come from the north have their expenses in 
London. and, of course, they have to pay their fares, 
and 1 would suggest that if this Conference is made 
ап annual affair, we should hold it alternately in 
the Midlands and in London. As to transmitting 
heences, there is no member of our Association in 
possession of one. I believe about half a dozen of 
theim applied, but without results. The instructions 
from the General Post Office are that unless they 
can produce evidence that the station in question 
will be of scientific value, or publie utility, the 
henceg will not be granted. But. the Chairman 


19 


said that many small discoveries are found out by 
accident —1 will put it in that way. Personally, 
I have had very similar cases, and several members 
of our Association have brought things before me, 
quite of an elementary nature : but ] think if they 
were granted transmitting licences. they might 
produce something of public utility at a later date. 
The question was also raised, 1 believe, bv Mr. 
Yerbury, that some of the members might wish ¢o 
purchase some of the ex-Army material. That, 
I think, would be very useful. The American, 
British and French apparatus, and some of the 
material that is knocking about, would, I think, 
if it were put on the market, be very useful, and 
enjoyed by all members. Those are the only things 
I have to say at the moment. (Applause.) 

Sir Charles Bright then called upon Lieutenant 
E. R. W. Field, the delegate of the Southport 
Wireless Society, but that gentleman was not 
present. 

Mr. W. P. Rogers (Hon. Secretary, Brighton 
Radio Club): Sir Charles Bright and gentlemen, 
I have really too much to say to tell it 
all to you, so as we are short of time ] will 
say what | have to say very briefly. The 


question of afliliation has been definitely settled 
by our Society, and we heartily agree that it is 
a very fine proposition, and one to be readily 
accepted. The advantages are, ] am told, and so 
I believe, verv great. Linight mention that I have 
a licence to receive, and f eould, 1 think, with the 
amount of knowledge that l already possess. have 
obtained a transmitting licence had 1 pressed for it. 
I had one in Canada during the war. Before coming 
to папа, in 1914, T was Secretary of the Calgary 
(Ontario) Radio Society. That was before the war ; 
but when T went back to Canada as an inmate of 
a sanatorium 1 applied to the Government of 
Canada for permission to installa receiving and 
transmitting experimental station, and I received 
the licence within four days. We also have two 
hundred metres of aerial allowed, and vou have 
less. I will just leave this to the consideration of 
Commander Loring, who perhaps knows better 
about it than 1. D inight mention that the difficulty 
that lies in the way of the amateur with regard to 
the length of an aerial is one that lies in my way at 
the present moment. 1 have a position at the back 
of a yard, where there is а factory with a very 
high chimney, aud if I. were allowed to extend my 
aerial a few more feet. it would save me the cost 
of a thirty or forty feet. pole, at two shillings a 
foot. Because ] cannot extend my aerial a few 
more vards | must lay out this extra expense. 
Now, we have inside aerials, but 1 am talking 
about the amateur who likes to have an aerial 
up, not possessing the more advanced instruments 
which will receive on an inside aerial; At present 
our members are very Junior menibers, but. we are 
forming a senior section. 1 find that the enthusiasm 
in Brighton is really unbounded, We want to get 
on the right footing, so as to got other ventlemen 
of Brighton who are members of the Wireless Society 
of London, and of much. more ability than the 
members of my Society or myself, to give us a 
helping band, and with the attiliation. of this 
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Society I think everything is in favour of a very 
successful future. (Applause.) 

Mr. A. G. Arthur (North Middlesex Wireless 
Club) : Sir Charles and gentlemen, I came here this 
afternoon more with the idea of listening than of 
speaking: but. as delegate of the North Middlesex 
Wireless Club, I have a duty to perform to my 
Club, and in doing so I will take a leaf out of the 
Postmaster-General's book when dealing with our 
aerials, and cut my remarks as short as possible. 
I should say, before 1 go on to my own remarks, 
that my Committee have asked me to place on 
record their very great appreciation of the warm 
welcome extended to the members of the North 
Middlesex Wireless Club by the Wireless Society 
of London at their meetings. They have also 
charged me to say that they are unanimous in the 
feeling that the affiliating of all the principal 
Wireless Clubs in the United Kingdom is a step 
in the right direction, and that it will have а 
very far-reaching effect, inasmuch as the various 
members of these different clubs will come into 
contact, and there will be an interchange of thought 
which no doubt will make for an advancement of 
that science in which we are all so very interested. 
In concluding my very brief remarks, I should 
like to extend to all clubs. or members of all clubs, 
on behalf of the North Middlesex Wireless Club, a 
very hearty welcome to any, or all of our meet. 
ings. 

Mr. J. M. Ellam (Hon. Secretary, Woolwich 
Radio Society): Mr. Chairman and gentlemen, 
like our friend who has just spoken, I was not 
prepared to speak, but I should like to wish the 
meeting every success possible. There is a question 
probably of interest to all of us. Some of us have 
had our licences for receiving stations less valves. 
May I ask whether it would be possible for members 
ot Societies to use valves, apart from the aerials, 
to carry out any experiments they may .have in 
mind, rather than wait for the General Post Office 
to let us have the licences. It might save a httle 
time with regard to any incidental inventions such 
as have been mentioned. The representative of 
Sheftield made a very good suggestion with regard 
to inviting other Societies to lectures. I should 
very much like to confirm this. I had the idea 
some time ago of writing to the various Societies 
offering help from ourselves to them. and asking it 
for ourselves. We have a very good lecturer in 
Mr. James, ап expert in directional wireless, who 
wil, I have no doubt, be pleased to visit other 
Societies, and we shall be pleased to see апуопе 
from other Societies with us. [ think it would add 
a great deal of strength if we communicated with 
each other personally as well as by wireless. 
(Applause. ) 

Mr. W. R. Wade (Bristol Wireless Association) : 
Mr. Chairman and gentlemen, I am afraid ] am 
a very poor representative of Bristol. My co- 
delegate should be here, but I am afraid he is not, 
and I have had a letter since I left Bristol, teu 
davs ago, asking me to represent him. 1 know 
very little about the Bristol Club. I have only 
been out of the Flying Corps ten days, and have 
had very little chance of doing anything there. 
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The Bristol Club have sent a letter to say they 
heartily agree with the affiliation of all the principal 
Clubs with London. What it would be quite impos- 
sible for them to get. by their own efforts they will 
get through the London Society, who, I think, 
know a great deal more than the members of our 
other Clubs, many of whom are mere boys, or 
quite young men, at any rate. One thing that has 
been mentioned before is the question of permits 
for the purchase of material. I know one case where 
one of the members had to wait. for three months 
to obtain half an ounce of crystals. I quite under. 
stand the reasons for delay; I have not been 
in a Government Department for four and a half 
years without knowing that one gets piled up with 
thousands of papers, but I would like to suggest 
that some arrangement should be made whereby 
a member of an affiliated Society should be granted 
a card allowing him to purchase various wireless 
things from a firm licensed under the Post Office 
to sell such things. It might save months, and 
allow us to go on with work we cannot do at the 
present time. I cannot say much about the Club 
in Bristol; I make Bristol my home, but previously 
I was a member of the Derby Society (as I am now), 
and am a member of the Manchester Radio Scientific 
Societ v. 

Major B. Binyon (Vice-Chairman, Wireless 
Society of London): Mr. Chairman and gentlemen. 
it has been very pleasing jndeed to see so many of 
our affiliated Societies represented here to-day, and 
I should like to add what the Chairman has already 
emphasised, our welcome to you on behalf of the 
Wireless Society of London. I must зау that I 
attach very great importance indeed to the amateurs' 
work. I happen to be one who started about 1902 
as an amateur, and became a professional, and still 
regard myself as combining amateur and profes- 
sional. It has come to me very forcibly that during 
the war, where I happened to be in charge oi 
experimental work for the Air Force. that the ama- 
teur turned out to be of very great value. I know 
a great many men who started as amateurs, and 
who. with the knowledge they gained in working 
on wireless throughout the war, have turned out 
to be some who rank among the first-class wireless 
engineers to-day, and if it had not been for the fact 
that they had taken, prior to the war, an interest 
in the wireless matters probably they would not 
have felt inclined, or might not have had the oppor- 
tunity, of being roped into the many useful branches 
of wireless work which were curried on throughout 
the war. Therefore, І cannot help feeling that it 
is а very important matter for all amateurs that 
they should have facilities for carrying out ex. 
perimental work. Commander Loring knows that 
1 happened to sit on a Committee with him while I 
was still in the Service, that was discussing this 
very question. It is not tor me to say anything 
about that. but I should lke to bear out the fact 
that the amateur position, was considered very 
thoroughly from every aspect, and, of course, it 
was a very difficult question indeed. but I hope 
that none of you here will feel that the Post Office 
has not given very deep. and I nught say earnest, 
consideration to this question. If some of vou 
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feel that things have not moved so fast as they 
ourht to have done I do not believe that the Post 
Office is in any way at fault. It is a very difficult 
problem and interlinked with many others which 
have to be considered at the present time, and which 
it is hard for us all to realise. There is one question 
] should like to ask Commander Loring ; that is, 
revarding the use of a non-radiating, or artificial 
senal. Those of us who are amateurs may not 
welcome the idea of using artificial aerials. It is, 
as it were, working without the cream and pleasure 
oi establishing communication. Yet, on the other 
hand. it must be an admitted fact that а good deal 
of very useful work and scientific investigation can 
be done on an artificial aerial. I do not quite know 
exactlv how we stand in that respect, regarding the 
obtaining of licences. I presume, of course, we 
have to have a transmitting licence to use an artifi- 
cal aerial, but I should like to have Commander 
Loriu; s views as to whether he thinks that might 
possibly be one of the intermediate steps towards 
gaining the licence for radiating aerials. Questions 
have been raised about the sale of Army material. 
That. of course, is a difficult matter. about which 
I cannot speak. I believe one of the difficulties 
in the way has been the patent situation as regards 
such sales. Throughout the war thousands of 
people, we might вау, have been taking out patents 
covering all kinds of things, and this has made the 
position very complicated. In conclusion I just 
wish to emphasise again how very glad we are to see 
all the delegates here, and I should like also to 
express the hope that this Conference will become 
ап annual опе. (App!ause.) 

Sir Charles Bright : Those of us who know 
what fine work Major Binvon has done will, I am 
sure, feel as 1 do that his remarks form a very 
happy conclusion to the debate. At the same time, 
before calling upon Commander Loring to tell us 
anvthing he can, I should like to ask if there is 
any centleman present who has not so far addressed 
the meeting. and who wishes to do so. 

There was no response to this appeal, and the 
Chairman continued: Receiving no response, I 
hope now that Commander Loring will tell us what 
hecan. Before sitting down I will make one little 
plea. I do not know that it has been mentioned 
yet, but I believe I am correct in saying that on 
the whole the amateur wireless telegraphist has 
behaved fairly well during the war. No doubt 
small sins have been committed. but I rather hope 
that on the whole Commander Loring will be able 
to give the amateur wireless telegraphist a good 
character. 

Commander F. С. Loring, R.N., M.I.E.E.: 
Sir Charles Bright and gentlemen, I should like 
before I start my statement to say that I am very 
much obliged to Major Binyon for his remarks, 
because he has made a splendid opening for me by 
pointing out several of the difficulties that we have 
to dea! with. I have been asked to say a 
few words regarding Post Office policy in the 
matter of issuing experimental licences for Wireless 
Teleeraphy, and more particularly licences for the 
transmission of signals. In the first place 1 may 
вау that there is no intention of imposing any 
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unnecessary restrictions on experimenters. Rather 
it is desired to encourage them, since it is fully 
recognised that experiment is necessary in the 
interests of science. At the same time the Post 
Office is the custodian of Naval, Military, Air Force 
and Civil interests in this connection. These 
services make constantly increasing demands on а 
method of communication which suffers from many 
limitations. It is true these limitations are being 
daily reduced by the advance of science, but it is 
also true that advantage cannot be taken of this 
advance without the general adoption of & higher 
standard of apparatus and personnel. Compared 
with other scientific pursuits, Wireless Telegraphy 
suffers from one outstanding апа peculiar dis- 
advantage, namely, that all users have, so to speak, 
to work in the same laboratory. 'The chemist for 
instance, in the seclusion of his own particular den, 
can do as he likes without causing inconvenience 
to persons unconnected with him. But the Wireless 
experimenter employing transmitting apparatus 
may make himself & source of grave interference 
to others over а wide area. Not only therefore 
must the wireless experimenter be personally 
qualified to work in the general laboratory, but he 
must also provide himself with apparatus which is 
at least up to the standard of efficiency obtained 
in general practice. Thus it becomes necessary in 
the publie interest, not only to restrict the opera- 
tions of the wireless experimenter in certain 
directions, but to insist that he should show himself 
possessed of qualifications and apparatus which 
render him fit to be trusted to use & medium of 
communication which is common to all other users, 
I feel sure that everyone who gives serious thought 
to the matter will agree that it is not possible to 
issue experimental transmitting licences with the 
same freedom that was accorded in pre-war days. 
Even receiving licences which make use of valves 
for heterodyne reception and some forms of ampli- 
fication must be restricted in the vicinity ot certain 
important public stations. The supersensitive 
receivers employed at such stations have their 
disadvantages as well as their advantages. The 
policy of the Post Office in regard to the issue of 
licences is by no means stereotyped as yet. Ex- 
perience of the effect of experimental licences on 
the general position is wanted, and the Department 
may perhaps be forgiven if, in the public interest 
it seems to move somewhat slowly towards a 
relaxation of the restrictions which were imposed 
under D.O.R.A. I will now indicate the general 
lines on which applicants may expect to receive 
consideration of their requests. It is proposed :—- 

(1) To issue receiving licences freely to all 
approved persons, with exceptions as regards 
the use of valves in certain limited areas. 

(2) To issue 10 Watt licences wherever this 
can be done without interference with Govern- 
ment installations to approved applicants who 
can satisfy the Post Office that their qualifica- 
tions, apparatus, knowledge of the subject and 
objects are sufficiently good to justify the 
grant. Licences will not be granted for mere 
intercommunication purposes. 

(3) To issue licences for the use of power 
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exceeding 10 Watts only in special cases. 
The requirements of paragraph 4 of the con- 
ditions of issue must be fully complied with, 
i.e., that the applicant has in view some definite 
object of scientific.research or of general public 
utility. The issue of such licences does not 
rest entirely with the Post Office, but is subject 


to the scrutiny of the other Departments. 


interested in wireless telegraphy. 

(4) To issue licences for the use of an artifi- 
cial aerial when desired. 

(5) To issue special permits for specific 
tests of apparatus on any power and wave- 
length over and above the conditions of the 
licence. Application for such a permit will 
have to be made in writing at least a week 
before the test, and it is obvious, I think, that 
such permits will only be issued to persons 
who can satisfy the Post Office that thev have 
occasion to try out in practice an arrangement 
which has been thoroughly prepared in «he 
laboratory. 

(6) lt is probable that all transmitting 
licences will be restricted as regards both 
waves and hours of working. Those over 
10 watts, at any rate, are almost certain to 
be so restricted. 

] would add in conclusion that it. gives me great 
pleasure to have an opportunity of meeting so 
many representatives. of the Amateur Wireless 
movement. As a member of the London Wireless 
Society and also of the Post Oftice I am strongly 
in favour of the affihation of nll provincial clubs 
with the London body. 1| think the effect will be 
beneficial from either point of view. A powerful 
Society which can place upon its Advisory Committee 
three such well-known names as Mr. Campbell 
Swinton, Dr. Eccles, and Prof. Howe, commands 
attention, and on the other hand the Government 
must feel that any recommendation made by such 
a Society is only advanced after full consideration. 
and is put forward not only in the interests of the 
Society. but of the country at large. 

Admiral Sir Henry B. Jackson, G.C.B., 
K.C.V.O., F.L.S.: l| think. although it is against 
the rules, I should like to propose a vote of thanks to 
our Chairman to-day for presiding over this meeting. 
and 1 should. also like to thank Commander Loring 
for his very well-considered statement asto the Post 
Office e poliey. for it marks a distinct advance over 
what has been in the past. [| think we must now 
be satisfied for some time. ‘Those special permits 
for special inventions will be a great boon to many 
people. ] think the proposal to use artificial 
aerials wil have to be adopted by people who want 
to use transmitters, | happen to have iomed 
the огилпа1 Research Committee, the Wireless 
Committee, and 1 should like to say that I person- 
ally, or the Committee of the Board, will be very 
glad to receive any proposals on research work in 
wireless: but. Lo must point out that we have а 
very long list before us. We have zone through 
it. and classified it, and I] think it contains nearly 
all the troubles wireless is subject to at present, 
so it will have to be something new before it is 
worth sending. We have a hst of filty or sixty 


22 


THE WIRELESS WORLD 


things, and we think it contains all the troubles 
that we know to exist in wireless Radiation is a 
very important study, and will take some time ; we 
are not a closed book on thar, working for Goverm- 
ment Departments. We shall be very. glad to 
receive sugpestions, and later on 1 hope we shall 
be able to issue our results, as there is no intention 
of keeping things secret. I would like to add a 
word about not being able to purchase things. 
l went into a shop to buy some crystals. I did 
not want then for wireless work, but for something 
else; vet the man refused to sell them to me 
because I had not a licence from the Post Оћсе. 
(Laughter.) Gentlemen, 1 move a vote of thanks 
to our Chairman for presiding this afternoon. 
(Applause.) 


The vote of thanks was unanimously pes cni 


Sir Charles Bright: Centlemen. before. once 
more calling upon Commander Loring I should like 
to say that, of course, I feel very guilty in not 
having made any allusion to his previous remarks 

except what I did with my hands—but at the 
same time what was said came very much better 
from Admira! Sir Henry Jackson than anything D 
could say. 

Commander F. G. Loring: There will be a 
report of this meeting, no doubt. in which case the 
points which have been raised will come under the 
notice of the Post Office. There are, however. one or 
two questions which I can answer at once. Xs 
regards the limitation of the size of receiving aerials, 
] do not think this restriction, even if rigidly en- 
forced, would necessarily limit the field of tlie experi- 
menter. As regards the position of the Londen Wire- 
less Society, it was asked it its members would have 
any advantage over others in the matter of obtain- 
ing licences. They would not ; all applications are 
treated alike. | Another gentleman said that he 
would be able to get a licence in Canada, or Armerica, 
without difficulty and without delay. and asked why 
it should be difficult in the United. Kingdom. 
Assuming that he is correctly informed, the answer 
is, he should look at the map. The United Kingdom 
is probably the most congested wireless аген in the 
world. and corresponding precautions are necessary 
to preserve the satisfactory communication of the 
essential services. Someone asked if I could give 
the amateur experimenter a good character in “the 
past. 1 am glad to кау that ] can do so. With one 
ortwoexceptions. we had very few cases of complaint. 
indeed. l am not including in the category of Jona 
fide amateurs the several hundred persons who, on 
the outbreak of the war, were discovered to have 
erected stations without any licence at all. In 
conclusion. | hope no one will think. that appli- 
cations for licences are either unnecessarily de- 
layed, or will beat any time turned down withont 
the most careful consideration. Some delay. there 
must often be, owing to the important interests 
connected with the use of Wireless 'Telegraphy. but 
us we settle down after the war and get inte routine 
| hope that delay will be minimised. 


Sir Charles Bright : 
assurance | think. we can 
meeting. 


With Captain Lounges 
very well. close our 


Wireless Telephony and Railway Strikes 


An account of a Wireless Telephony System of Communication between the Great Railway 
Centres which was established during the Railway Strike of 1919. 


WING to the Railway Strike 

of September and October, 1919, 

there was a grave danger that 

the whole industry of this 

country would be paralysed, and 
it was speedily realised that an effective means 
to that end lay in the hands of the strikers, 
for bv cutting the lines of communication on 
the railway they would quickly stop what 
little traffic was running. 

It was then that the Government, with a 
view to linking up all the railway centres by 
wireless telephony, approached the Marconi 
Companv, so that if the railway telephones 
were tampered with it would still be possible 
to ensure a rail service for the movement of 
foodstuffs and other essentials. 

The Marconi Companv at once agreed to 
supply both stations and personnel. It was 
decided that the 4 K.W. Portable Set, Type 
ҮС 1, should be used, as this set is entirely 
self-supporting as regards electric supplv. 

After consultation with the Railway Man- 
agers on Thursday, the 3rd October, it was 
decided to commence operations by linking up 
the main goods centres on the Midland Rail- 
wav, to be followed bv a similar service on the 
Great. Western, North Western, and Great 
Fastern Railways respectively. 

The Midland Railway centres selected 
were as follows: St. Pancras, Wellingboro, 
Leicester, Birmingham, Derby, Rotherham, 
and Leeds, and seven stations were allotted for 
this railway, together with a staff of four men 
per station. This number was required as the 
el would be running both night and 

v. 

Bv Monday afternoon all stations had been 
erected and were in touch with each other, 
speech being reported good and clear in all 
cases, with the exception of Leeds, where 
great difficulty was experienced in obtaining 
a suitable site at short notice. 

Two outstanding features of the scheme are 
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worthy of notice. Firstly, the mobility and 
adaptability of this type of station, and secondly, 
the certainty with which communication can 
be maintained between important centres by 
wireless telephony, when other means have 
been put out of action. 


LEEDS 


100 


59 


ST PANCRAS 


The figure shows the position and distances 
in miles between the stations. 


WIRELESS CLUB REPORTS 


We shall be pleased to insert in our columns, free of charge, Notices and Reports of Meetings and other 


activities of Amateur Wireless Clubs. 
the event, to ensure early publication. 


Ы 


The Wireless Society of London. 


On February 27th, in the Lecture Hall of the 
Royal Society of Arts, Mr. Alan A. Campbell 
Swinton delivered his presidential address, entitled, 
** Some Wireless Wonders." Аз usual, he attracted 
a crowded and appreciative audience. A full 
report of the address, with illustrations, will appear 
in our next issue. 

Intending members of the Society should apply 
to the Hon. Secretary, Mr. H. L. McMichael. 32, 
Quex Road, West Hampstead, N.W. 


Plymouth Wireless Society. 
(Affiliated with the Wireless Society of London.) 
A Wireless Society has been formed in connection 

with Plymouth and Devonport Technical Schools, 
with an initial membership of eighty, which pro- 
mises well for the future. The following officers 
have been elected :— President, W. 8. Templeton, 
M.A., B.Sc., A.M..E.E. ; Vice-President, J. K. А. 
Nicholson, A.M.I.E.E.; Chairman, R. C. Laws; 
Treasurer, T. C. Andrewartha ; Hon. Secretary, 
W. С. Terry; Librarian, T. H. Harwood; Com- 
mittee, Messrs. S. E. Smith, W. Southard, W. J. 
Roper, E. Oldridge, W. Sampson and S. P. Branton. 

At the opening meeting of the Society in February 

the subjects for study and discussion were taken 
by two of the members. Mr. R. C. Laws delivered 
an interesting and thoughtful paper on “ The 
Advantages of Wireless Telegraphy as ап Efficient 
Commercial Link in Telegraphic Communication." 
An the discussion which followed the lines upon 
which Wireless is likely to develop as а commercial 
asset were considered. Mr. B. Hoskings gave an 
able and lucid paper on “ Safety Devices used on 
the 1:5 Kilowatt Marconi Standard Installation.” 
Appropriate demonstrations were given on the 
Wireless Installation, illustrating the subject of 
the paper. 

The Society gives promise of a useful and helpful 
future, and is open to all students, past and present, 
of the Plymouth and Devonport Technical Schools. 

Particulars сап be’ obtained from the Hon. 
Secretary, Plymouth Technical School, Tavistock 
Road. Plymouth. 

February 13th.—Mr. S. V. Branton in the chair ; 
and, with a full meeting, Mr. А. R. Winter gave a 
paper on the “ Progress of Wireless Telegraphy "— 
& short sketeh of the history of development of 
Wireless Telegraphy, with references to the work of 
the scientific men who have assisted to bring it to 
its present state of efficiency. A paper on “ Spark 
Dischargers," by Мг. Н. W. Harwood, was also 
read, in which the advantages and disadvantages of 
the quenched spark system were considered. 

February 20th.—Mr. R. C. Laws in the chair, 
supported by the Committee. Mr. Н. D. Pearce 
lectured on “ Trench Wireless on the Western 
Front, 1915-18 "—an interesting paper, detailing 
experiences and describing various trench wireless 
sets used by the Infantry and Artillery in offensive 


Such Reports, etc., should be forwarded as soon as possible after 


warfare on the Western Front. This was followed 
by a lecture on *' Valves," by Mr. E. J. B. Travers, 
who commenced with the historical development of 
the valve and then led up to the difference between 
“hard " and “зоѓ” valves and their action. Tha 
lecture was clearly illustrated by practical expen- 
ments with a valve. 


February 27th.—Mr. R. C. Laws in the chair. 
The following two papers were given by special 
request. of the members: * Formation of X-rays,” 
by Mr. D. J. Trotman. and “ Incidents in a Voyage 
to the East," by Mr. H. J. French. 


The Altrincham and District Wireless and 
Scientific Society. 
( Affiliated with the Wireless Society of London.) 


This Society is quite distinct from the two 
Manchester clubs. 

The following officers 
President, Maior Hamilton, M.P.: Vice-President, 
Mr. F. O. Read: Hon. Secretary, Mr. W. N. 
Lambert, Breeze Crest, Plane Tree Road, Hale, 
Cheshire. The Hon. Maurice Egerton has been 
elected an hon. member. 

The wireless telephone experimental programme 
of Chelmsford has been picked up here on а single 
valve set, the circuit of which was devised by our 
Vice-President, Mr. Read. In view of the fact that 
we are 200 miles away, this is not a bad perform- 
ance. 

The Society possesses three complete sets of 
receiving apparatus, & good deal of which has been 
made by the members. 

Intending m&mbers should communicate with 
the Hon. Secretary at the address given. 


have been elected :— 


Manchester Wireless Club. 
(Affiliated with the Wireless Society of London.) 


The Club is making excellent progress, and a 
substantial increase in the number of members was 
recorded last month. 

The Committee arranged a discussion, which 
commenced on February 25th and will spread over 
three meetings. The subject is “ Wireless Detec- 
tors, Past and Prosent." Mr. J. Evans (late R.N.) 
opeued the discussion, in which members freely 
joined; several gave interesting individual ex- 
periences with their various forms of early detectors. 
The success of the evening was mainly due to the 
able way in which Mr. Evans led the discussion. 

The special interrupter buzzer circuit is working 
splendidly, and the “ jamming” circuit appeals 
greatly to the members. 

The Committee is still open to receive applica- 
tions for membership, and full particulars can be 
obtained from the Hon. Sécretarv, Mr. J. C. A. 
Reid, 16, Hawthorne Avenue, Monton, Eccles, 
Lanes. 
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The Bristol and District Wireless Association. 
(Affiliated with the Wireless Society of London.) 


A mecting of this Association was held at 11, 
Lash Road, on February 28th, at 8 p.m. The 
business included election of new members, several 
being elected. 

Mr. W. R. Wade, who represented the Associa- 
tion at the Conference of the Amateur Wireless 
Societies, gave a summary of the proceedings, which 
was listened to with much interest. 

A letter, received from the Marconi Company at 
Ch-lmstord, thanking the Association for notifying 
them that their telephone message had been picked 
up clearly on crystal reception by many members, 
and wishing the Association luck for the future, 
was read. Meetings will be held in future on 
Friday evenings unless otherwise arranged. 

The Association is now in full working order, and 
it is hoped that anyone in Bristol and District who 
is interested in W/T will communicate with the 
Hon. Necretary. Mr. Alan W. Fawcett, 11, Leigh 
Road, Clifton. Subscription is at present 5s. 


North Middlesex Wireless Club. 

(A fuiated. with the Wireless Society of London.) 

A meeting of this Club was held at Shaftesbury 
Hall on February 25th, Mr. A. G. Arthur being in 
the chair. 

Mr. Gartland, who is in charge of the Committee 
for installing the Club's receiving station, reported 
that the aerial was now fixed and that signals were 
being received successfully. Several members had 
brought various pieces of apparatus, many of which 
showed a high degree of skill in design and care in 
workmanship. The library continues to be well 
patronised, and altogether the Club is in a healthy 
condition. 

In order to meet the increased costs of rent, 
stationery, etc., and to enable the Club to be run 
on attractive lines, the Committee has decided to 
raise the subscription to 10s. 6d. per annum for 
full members and 5s. per annum for corresponding 
members. 

Those interested can obtain full particulars from 
the Hon. Secretary. E. H. Savage, “ Nithsdale,” 
Eversley Park Road, Winchmore Hill, N. 


The Woolwich Radio Society. 

( A ffil/ated with the Wireless Society of London.) 

A meeting of the above Society was held on 
January 30th. when a general discussion on wire- 
less telegraphy took place. 

At the meeting which was held on February 6th 
a lecture was delivered by Mr. James, who dealt 
with various types of aerials for direction-finding, 
after which he was kept quite busy answering 
questions of interest thereon. 

At the meeting on February 13th a paper was 
read by Mr. J. M. Ellam, in which he explained the 
principle of the valve, leading up from the two- 
clectrode to the three-electrode valve, with diagrams. 
The paper was much appreciated by the members. 

On February 27th Mr. W. McPherson read а 
paper on ‘* Continuous Wave and Allied Trans- 
mission Systems." He opened by enumerating 
the advantages of C.W. systems as compared 
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with spark. He then briefly described the old 
quenched spark methods of generating C.W.. 
and азо referred to the "timed spark" 


system as developed by the Marconi Company. 
The work of Alexanderson, in America, was 
touched upon, and various valve circuits dealt 
with. The lecturer also dwelt on the are system, 
and concluded with a reference to the general 
features of C.W. reception. 
Burton-on-Trent Wireless Club. 
(Affiliated with the Wireless Soctety of London.) 
At the fortnightly meeting of this Club, held on 
Wednesday evening, March 3rd, at the offices of 
the ‘ Burton Daily Mail," the members present 
divided into three parties and adjourned to different 
stations in the town in order to hear the Marconi 
Company's representative speaking from Chelms- 
ford. These Wireless Telephony tests have been 
heard quite distinctly in Burton on every occasion 
since February: 23rd. The message from Eiffel 
Tower to the Wireless Society of London on 
February 27th was also received clearly. 

The Oxford Amateur Wireless Society. 

An Amateur Wireless Club for Juniors has been 
formed in Oxford under the title of the Oxford 
Amateur Wireless Society. The maximum age for 
membership is eighteen years. Full particulars can 
be obtained on application to the Hon. Secretary, 
Mr. F. Pickett, 29, Bartlemas Road, Oxford. 


New Club at Exeter. 

An Amateur Wireless Club is being formed in 
Exeter. The organiser is Mr. H. E. Allcock, 
Prospect Villas, Heavitree, Exeter, with whom 
all interested should communicate. In the near 
future a demonstration will be given, particulars 
of which will be notified in due course. 

Mr. Allcock would be glad if secretaries of 
existing wireless clubs would advise him the lines 
on which their clubs are run. 

Wanted. 

To form Wireless Clubs at Chelmsford, Crovdon, 
Birmingham, Halifax, Spalding, Doncaster, Glou- 
cester, Bradford, Mountain Ash (South Wales) and 
Grimsby. Those interested should communicate 
with Mr. C. E. Jackson, 3, Sevmour Street, Chelms- 
iord; Mr. A. F. Lake, 318, Brighton Road, South 
Croydon ; Mr. A. H. Staples, Y.M.C.A.. Dale End, 
Birmingham; Mr. J. R. Сау, " Woodview," 
Sowerby Bridge, Yorkshire (for Club in Halifax) ; 
Mr. W. G. A. Daniols, Pinchbeck Road, G.N.R. 
Crossing, Spalding : Mr. A. H. Wasley, Glenholme, 
Raven$worth Road, Doncaster; Mr. J. Mayall, 
Burfield Lodge, St. Pauls Road, Gloucester ; 
Mr. J. Bever, 85, Emm Lane, Bradford; Mr. 
А. E. Huy, 6, Oxford Street, Mountain Ash, South 
Wales; Mr. C. Hewins, 42, St. Augustine Avenue, 
Grimsby. 

In the March issue of the * Wireless World." 
under “ Тһе Amateur in Belgium,” p. 726, the 
name of M. Pierre Tollenaere was given in error 
as the Secretary of Le Cercle Belge d'Etudes 
Radiotélégraphiques. This gentleman is the 
Assistant Secretary, the Secretary being M. G. de 
Brandner, 76, Rue du Lai, Brussels, 

(We regret we are obliged to hold over several rc ports.) 


PAGES FOR BEGINNERS 


Under this we 


heading 


publish COMPLETE 
spectally designed and written for beginners in wireless work. 


instructional articles, forming a series 
Hardly any mathematics 


will be introduced, and we hope to present the fundamental facts of wireless in such a 
manner as will prove attractive to a much wider range of students than that for which 


this series is primarily intended. 


WIRELESS WAVES AND WAVE MOTION. 


T is assumed, in writing these articles, 

that the reader has an elementary know- 

ledge of electricity and magnetism. Such 

terms as “inductance ” and “ capacity ” 

and their relation to wireless telegraphy 
will be explained in due course, but too much 
space would be occupied here in dealing with 
first principles. 

The word wave instantly suggests. the 
ripples or waves which are caused by dis- 
turbing the surface of a pond. These surface 
waves have many things їп common with 
wireless waves; but there is another kind 
of wave motion of which it would be as well 
to speak, namely, the waves of pressure, or 
‘compression and rarefaction.” 

If we take a block of rubber and compress 
it, it will return to its original length when 
the pressure is removed. ‘This is due to its 
elasticity or that property which enables it 
to recover its shape after being distorted. 
Another property which all matter possesses 
is that known as mertia. Inertia 15 that 
property of matter which tends to prevent any 
change of motion, r.e., if a mass 15 at rest, 
inertia tends to prevent its being moved ; if 
the mass is moving, Inertia tends to prevent 
Its stopping. 

If we take a long block of metal and strike 
one end a blow with a hammer, the effect of 
the blow will not be transmitted instan- 
taneously throughout the metal owing to this 
property, inertia. Instead, а wave of com- 
pression will travel through the metal, taking 
some little time before it emerges at the 
other end. ‘The time taken by the wave to 
travel through the medium depends on the 
elasticity of the medium. ‘The greater the 
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elasticity the 
wave. 


greater the velocity of the 


"These waves of compression can be easily 
demonstrated by the following experiment :— 


A number of small balls are placed in a 
row, a slight distance apart, and the end 
ball is struck a light blow. ‘The effect will 
be transmitted throughout their length bv a 
wave of compression, as shown in Fig. 1. 
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Fig. 1. 


Sounds are transmitted through the air by 
means of these waves of compression. 


An important point in connection with 
these waves, which will be emphasised later 
on, is that the medium itself does not move 
bodily. In the case of the balls, аЁ‹ the 
impulse has been transmitted throug « ut the 
line, thev will be found in approxim tely the 
same position. We can imagin that, if 
sounds were transmitted bv the mcvement of 
the air itself, a powerful note, such as that 
given by a large organ pipe, would produce 
the etfect of a strong wind ! 

Let us return to the original idea of the 
wave motion caused bv a disturbance on the 
surface of a pond. If a stone is dropped in, 
it will cause a series of ripples to extend 
outwards in all directions from the centre, 
which would appear, if observed on a level 
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with the surface, as in Fig. 2. When the 
stone. strikes the surface of the water, the 
whole level is not immediately displaced 
owing to the mertia of the water. The water 


Fig. 3. 


immediately under the stone is displaced and 
forms a heap round it, the height of the heap 
depending on the force with which the stone 
strikes the surface. This heap of water tends, 
as soon as It Is formed, to return to the surface 
level ; but, owing to its inertia, it does not 
unmediately come to rest, but falls below 
the level and moves up and down two or three 
times before finally coming to rest. 

Here, again, it would be as well to point 
out that the water does not travel outwards, 
but simply oscillates with an up-and-down 
motion. This can easily be proved by floating 
a number of small corks on the surface. As 
the ripples travel outwards the corks will bob 
up and down, but when the surface is calm 
again they will not have moved from their 
original position. 

Before proceeding further it is desirable to 
detine some of the terms used in speaking of 
Waves, 

Ihe amplitude of a wave is the height of 
the highest point above the normal level. In 
Fig. 3 this is denoted by А. We sce that 
in wave motion a particle passes through a 
complete cycle of changes—from the position 
of rest to a position of maximum displace- 
ment, and then returning through the normal 
level to a maximum position below the level, 
finally rising to the level again. 

The point is said have to passed through a 
complete cycle or period. The frequency p а 
wave, therefore, is the number of complete 
cveles which occur in a detinite interval 
time, usually one second. 
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The /ength of the wave is the distance from 
one maximum or crest to the next, or from 
the commencement to the finish of the wave. 
In wireless this is usually denoted by the 
Greek letter A (lambda). 

Also, the welocity of the wave is the 
distance it will move in a certain time. 
Thus, if a wave travels 10 feet in 5 seconds 
It 15 said to have a velocity of 2 feet per 
second. 


These "properties" of waves can be 
expressed in terms of one another, thus :— 
V eloci 
Frequency ty 
~ Wavelength. 


or, re-writing— 


Wavelength = Velocity 
F requencv. 


Fig. 3. 


Referring to Fig. 3 it will be seen that 
one cycle corresponds to one wavelength. 
Hence, if a wave 1 foot long is transmitted 
at a frequency. of 50 cvcles per second it is 
equivalent to saying that it is transmitted at 
the rate of '* 50 wavelengths per second," or 
in other words, 50 complete waves will pass 
a given point in one second. 

Obviously the velocity of the wave in 
question Is 50 feet per second, because the 
first wave will have travelled 90 wave- 
lengths, z.e., 50 feet, before the last wave has 
passed the given point, 

If the frequency were doubled, and the 
wavelength remained the same, the velocity 
would be twice as great, while if the wave- 
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length were doubled and the frequency kept 
constant, the velocity would be halved, 
because half as many waves would pass the 
given point in the same time. ‘The velocity 
of wireless waves in space is however, a 
constant, namely, 186,000 miles per second, 


or 300,000,000 metres per second. 


Scientists have assumed that there is a 
substance, or medium, which pervades every- 
thing, which is the medium through which 
light, wireless waves, etc., are transmitted. 
This substance is called the Ether. What 
this “ether” is and whatare its exact properties 
are still matters for some speculation. We 
know, however, this, that it resembles a very 
elastic solid, but yet it offers no appreciable 
resistance to the passage of апу body through 
it. The ether surrounds the earth ; in fact it 
occupies all space, and vet offers no resistance 
to the passage of the planets through it. Sir 
Oliver Lodge proved that the ether was not 
disturbed by the action of rapidly moving 
bodies. And yet the ether has inertia, or it 
would not convey wave motion from point 
to point. 

It is a difficult matter to reconcile these 
facts, but there is no other manner in which 
we can explain the phenomena of wave 
motion in space. The subject of the ether 
will be discussed at length in a later article. 

Let us collect the data which the foregoing 
examples have afforded us, and apply them to 
the study of wireless waves. | 

First, wave motion is produced by a 
definite cycle of changes recurring at regular 
intervals. 

Waves have the property of radiating from 
the starting-point in all directions, and travel 
at a velocity proportional to the elasticity of 
the medium through which they travel. 

The length of the wave remains constant 
and independent of the height of the wave. 
Lastly, the most important thing is that the 
medium through which the waves are trans- 
mitted does not travel. 

A very natural question which would be 
asked here is: “ What is it that travels?” 
In order to answer this we shall have to 
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consider the various effects produced by an 
electric current flowing along a wire. —— 

We know that when a wire is carrying 
a current, lines of electric force radiate 
from it in all directions, like the spokes of a 
wheel. Also, lines of magnetic force are 
created, which take the form of concentric 
circles with their centre lying on the axis of 
the wire. "The direction of this magnetic 
force is at right angles to the lines of electric 
force and to the direction of the current. 

Imagine a copper rod standing upright on 
the surface of the paper, with the current 
flowing from the paper towards the reader, 
t.e., upwards. The lines of force would 
appear as in Fig. 4, and the lines of magnetic 
force would appear as circles. 


Fig. 4. 


Poynting's theorem tells us that whenever 
lines of electric and magnetic force occur at 
right angles to one another energy is trans- 
ferred from that point, into space, in a 
direction at right angles to the forces. So we 
have this state of affairs: while the current 
Is flowing, lines of electric force are extending 
into space in all directions ; circles of magnetic 
force are also spreading outwards from the 
conductor in ever widening circles, and energy 
Is being transferred into space. 
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What happens when the current is suddenly 
switched off ? Imagine a reel of twine being 
paid out quickly to a person a long distance 
away. This represents a line of electric force. 
Now, a sudden stoppage of the current is 
equivalent to suddenly stopping the drawing 
out of the twine—there is a violent jerk given 
to the line. 

In the case of lines of force, this sudden 
jerk causes a “ kink ” in the line which will 
move outwards away from the conductor. 
See Fig. 5. Now, each of these *' kinks "' 
produces a corresponding magnetic force at 
right angles, so the stoppage of the current 
i: accompanied by a radiation of energy 
which expands in all directions round the 
conductor. If the current were rapidly 


Fig. ò. 
switched on and off, we can see that a con- 
tinuous emission of energy would take place, 
as each “ kink” in the lines of force would 
be rapidly succeeded by another “ kink.” 


In the case of an alternating current, the 
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{0 SEC. 


Fig. 6. 


lines of force are continually changing, as 
the current rises to maximum, dies away and 
attains a maximum again in the reverse 
direction. The question now arises: “ Why 
does not an ordinary alternating current 
transmit wireless energy ?" “Take the case 
of an ordinary alternating current, such as is 
used for lighting, having a frequency of 
50 cycles per second. Each complete cycle 
occupies 1/50th of a second (Fig. 6), so that 
the current takes about 1/200th of a second 
to die away from its maximum value to zero. 
'The time taken in stopping the lines of force 
is, therefore, 1,200th of a second. Now, 
in the case of an alternating current of “ wire- 
less" frequencv, sav 10,000 cycles per second, 
The current will only occupy 1/40,000th 
of a second in dying awav, so we can see that a 
far stronger jerk will be administered to lines 
of force than in the previous case. ‘The 
energy produced in the first case will not 
radiate far into space, but the more sudden 
the stoppage of the lines of force, the more 
powerful will be the energv radiated. 


ENERGY? 


In our next article for beginners we shall endeavour to present 
P 


our readers with a scientific conception of the most important 
physical quantity with which the wireless man is concerned. 


ALTERNATING CURRENT WORK 
WITH REFERENCE TO THE 
THREE - ELECT RODE VALVE 


Bv 


N alternating current work, and 

especially 1 in radio- -telegraphy, wher high 

frequencies are employed, combinations 

of inductances, capacities and. resistances 

in various relations are frequently met 
with. It is the aim of the present article to 
deal in an elementary manner with a common 
combination of these quantities, viz., the 
simple parallel circuit. А clear grasp of the 
properties of this circuit Is absolutely necessary 
to the student who would understand the 
workings of wireless circuits in. general, and 
‘triode ” circuits In particular. 

In the following treatment, it is assumed 
that in all the cases pan derat the resistance 
of the inductance or condenser (measured at 
the working frequency) is small compared to 
Its reactance. 

The reactance of an inductance coil is 
equal to 2z4 L, or wL ohms, 

where n —frequency, in cycles per second, 

and Z-—inductance in henries. 

The reactance of a condenser is equal to 


1 06 1 0$ 
. or ‚ ohms. 
2=п(. wt 


where C--capacity in microtarads 


wl al 10° 
R, | wR. 


(where R, and R, are effective resistances of 


We assume, then, that 
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coil and condenser respectively), are large 
ratios. 

Now take the simple case shown in Fig. I. 
An alternator, giving constant voltage 7, 15 
connected to an inductance L. The current 


Р 


shown by A is equal to amperes, and 


wl | 


has the phase relation to the voltage А 


shown in Fig, 2 


— 
V 


\ Nearly 
\ 90° I 
L 
Fig. 2% 
OV is ‘the voltage vector rotating anti- 
clockwise. ‘Ihe current vector ОТ, lags 


behind OV by nearly 90. because the resistance 
Is very small. 

Now let us place а variable condenser C 
across the coil, as in. Fig. 3, and, beginning 
with a very small value of capacitv, gradually 
increase It We will also add two ammeters 
to indicate the separate currents. 

Fig. 4 shows the conditions for a certain 
condenser setting, OIL is the condenser 
current leading OV by nearly 90%. It is 
clear that, as the condenser current ty almost 
opposite in phase to. the coil current OF, 


the sum of the two shown by ammeter A 


1919. 
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Fig. 3. 


must be less than before, and is, in fact, equal 
to Oi in Fig. 4, i.e., the resultant of OI, and 
OIL. Now let us increase the value of С 
still further until OI, is equal to OI, (Fig. 5). 


We have now a most interesting condition. ` 


The current shown by ammeter А has now 
decreased to a small value, Oi, while OI, has 
increased until it is equal to OI,. 

This is sometimes called the condition of 
current resonance, and should be carefully 
examined by the student. 


amittit 


v 


Fig. 4. 


Note, firstly, that as the condenser and 
coil currents are equal and the: resistances 
are :mall, the coil reactance, wL ohms, 
must be close equal to the condenser 


reactance ohms. So we have w Le 1 


10% 

„С wl 
Remembering that w=2 пи, we find that 
108 
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But this is the well-known expression for 
the natural frequency of oscillation of a 
circuit of inductance L henries and C micro- 
farads. We have produced resonance by 
making the natural frequency of the circuit 
equal to the applied frequency. 

Note, secondly, that the effect of making 
Es equal to wL has been to reduce the 
resultant current taken from the source to a 
very small value. In other words, the 


v 


impedance of the circuit has greatly increased 

It is important to see what this increased 
value of impedance is. Suppose, for a moment, 
that the circuit resistance is absolutely zero. 
Then, we have the two equal currents, 
OI, and OI, exactly 180° apart, and Oi is 
zero. The condition may be looked upon as 
shown in Fig. 6. А current I (equal to the 
original I,), circulates in the closed circuit 
formed by coil L and condenser C. As the 
resistance is zero there are no losses, so no 
current flows in through A. The impedance 
of the circuit under these conditions is, 
therefore, infinite. This case is not a practical 


Fig. 6. 


APRIL 3, 1920 


one, however, and is only mentioned to show 
that though the actual resistance in the loop 
circuit is small, yet its effective value in the 
alternator circuit is exceedingly large. It 
would seem, therefore, that, at the resonant 
condition, the higher the actual loop resistance, 
the lower is its effective value referred to the 
alternator circuit. This is true within limits, 
t.e., So long as the actual resistances are small 
. 106 
compared to the reactances wl and . ~, 
wl 
which we have already assumed to be the 
case. 

Note, thirdly, that the external current 
От (Fig. 5) is exactly in phase with the 
voltage OV. In other words, the resonant 
circuit behaves exactly as a mon-inductive 
resistance placed in the circuit of the alter- 
nator. Let us find the value of this resistance. 
Let R be now the total actual resistance, 
1 the " internal ? or loop current, and ғ the 
"external" or alternator current. We 

; 4 ; 
require to know the value of > which we 
will call r. Now, as the circuit behaves like 
a non-inductive resistance, the power іп 
watts supplied to it by the alternator is 


ie This is equal to /?R, which is the power 


In watts dissipated in the circuit. 


(To be continued.) 
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V2 V 
Hence Я = PR. But, as 1 = aL very 
TER y? — PR 
closely, we have by substitution, ope 
w? L? h 
or r= -p ohms 


Putting the above result in words, we see 
that it is “the square of the reactance 
divided by the resistance," and that it must 
therefore be a large quantity. We may write 


. е Ф I 
this in another form by putting w?= , 


LC 


from which we find that 


r= С. ohms. 


RC 

(Notre.—If C is in microfarads, and Z in 
microhenries, r will be in ohms.) 

One other relation it is useful to know, 
viz., the ratio of the “internal” to the 
“external " current. By similar reasoning to 
the above we find that this ratio— 


l =% 0 1 TA р М6 

і 
ie, is equal to the ratio of reactance to 
resistance. 


INTEREST YOU?» 


Here are a few titles of articles which will appear in future issues 


of this magazine :— 


Selenium and some of its uses (By Philip R. Coursey, B.Sc.). 
Research for the Wireless Amateur (by W. T. Ditcham). 
The Size and Shape of the Electron. 
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BOOK REVIEWS 


SELECTED STUDIES IN ELEMEN- 
TARY PHYSICS. 


By E. Brake, A.M.LE.E. 
London : 'The Wireless Press, Ltd., pp. 176, 


5s. net. 


HE author of “Selected Studies 

in Elementary Physics " is to be 

congratulated on having produced 

a most useful elementary text book 

written in such a clear and direct 
stvle that it cannot fail to be of the greatest 
assistance to all included in the author's group 
of © radiotelegraphists and others who may not 
have the time, the opportunity or the inclina- 
tion to undertake the systematic study of 
physics.” 

This book can be recommended particularly 
to anyone wishing to amplify very elementary 
knowledge previously obtained, but it will be 
found of equal value to the beginner as only 
the most elementary knowledge of mathe- 
matics is demanded on the part of the reader, 
.and the clearness of description throughout 
the book could hardly be improved. 

The book is divided into two parts ; in the 
first part, ' Ether and Space," “ Matter, 
Force and Motion," “ Work and Energy,” 
etc., are dealt with amongst other things, and 
a short section is given to “ Ether and the 
Electromagnetic Theory of Light" The 
second part commences with a section on 
* Atoms and Molecules,” and goes on to 
consider * Chemical Action ” and “ Thermo- 
chemistry," and touches on, in a concise 
manner, heat and temperature. The only 
general objection I can raise is that the book 
is too small—a few more pages, say, a dozen, 
and simple treatments of, say specific heat 
(imperatively demanded by par. 216), specific 
resistance, the electron, etc, could have 


been included, and optics could have been 


touched upon. 
To criticise a very few minor details, it 
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might be pointed out that the introduction of 
graphs (par. 44) is rather abrupt for a 
beginner, who will presumably be weak in 
mathematics also. He may be troubled by 
the sudden introduction of the dimensions of 
an acceleration (par. 31). The remarkable 
massless wheel of the example in par. 53 
and the author's genealogical trees will 
present their difficulties, and he may find the 
examples of the indestructibility of matter a 
little indecisive. 

The very minor points above are, however, 
the only faults I have to. find in this very 
useful work, and, as stated, they obviously 
affect only the very beginner, and even he 
can hardly find ground for stumbling in any 
other part. | 


E.H.T. 
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THE HANDMAIDENOF THE NAVY. 
By С. S. Doonry. 


London: Williams and Norgate, pp. 144, 
2s. Od. net. 


It is a trite saying that through the Great 
War the Merchant Service came into its own, 
but the stories which are gathered together 
under the above title show the how and why 
of the matter. "There are nine of them, each 
a half-hour of solid enjoyment, especially to 
the reader who has personal experience of the 
sea, ships and shipmen. To those of our 
readers who as wireless operators “did their 
bit " on trooper or tramp in convoy during the 
past five years, when the seas were dotted with 
mines—or what looked like mines—and 
enemy periscopes—or what were mistaken for 
them—we recommend this book most heartily. 
The author evidently knows of what he writes. 
He does not annoy his seafaring readers by 
writing of “ knots per hour " or his “wireless” 
readers by referring to extraordinary wireless 
instruments quite unknown to the profession. 
He has “ been to see." 


QUESTIONS AND ANSWERS 
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NOT E.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 


information on matters pertaining to both the technical and non-technical sides of wireless work. 


Readers 


should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sendir: 
in their questions readera are advised to search recent numbers to see whether the same queries have not beere 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accom panicd by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under а ` nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 
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R.H.N. (Malvern).—(1) Very probably, if you 
apply to The Traffic Manager, The Marconi Inter- 
national Marine Communication Co., Marconi 
House, Strand, W.C. (2) In the Navy you would 
probably not be able to pick the type of vessel 
you think would suit you—unless you volunteer for 
submarine service. (3) We are not sure, and advise 
you to obtain full details of pay and conditions 
from the nearest recruiting office. 

J.E.F. (Co. Donegal).—It all depends upon 
what formule you have in mind. Very little 
mathematical knowledge is required to grasp the 
formula for Ohm's Law, but the law connecting 
Resistance, Current. and Voltage in A.C. work is 
somewhat more “са —and so on, until you 
reach formule involving a knowledge of Calculus 
and other mathematical methods. 

R.A.W. (Garstang).— You will have to attend 
a School of Wireless Telegraphy. The qualifications 
for a position as a wireless operator vary according 
to what employment (civil, military, naval, etc.) you 
desire to enter. We can help you more when you 
have decided this point. 

F.L. (Mapperley).—-(1) We know of no wireless 
club in your county, although there is one at 
Derby. Why not start one yourself * We shall be 
pleased to help you if you will write us. 

HOROLOGIST (Leicester). — (1) Try YN 
(Lyons) at 8:59 a.m., or Annapolis (N.S.) on 
17,000 metres (C.W.) from 4-55 p.m. to 5.00 p.m. 
(2) Arlington should be readable by amateurs in 
this country, using suitable apparatus. Two valves 
should be sufticient. 

N.P.N-M (Barnet).- Apply to  Maurconi's 
Wireless Telegraph Co., Ltd.. Strand, W.C. 

SPARKS (H.M.S. Orion)... (1) If you have 
not already received it, vou would require training 
in the Marconi system, and in the handling of 
commercial traffic. (2) Apply to Traffic Manager, 
The Marconi International Marine Communication 
Co., Ltd., Marconi House, Strand, W.C. 

SCOTTIE (Kirriemuir).— In future there will 
be a written as well as an oral examination. 

R.K.W. (Kilburn).—Weak eyesight is not 
necessarilv а bar, but the matter must be settled 
by the ofticial medical examination. 

W.J.T. (Co. Armagh).--(1) No further infor- 
mation on the subject of amateur transmission, 
other than that already published, is yet avail- 
able. (2) We know of no amateur clubs in 
Ireland, and are informed that the whole question 
of amateur wireless in that country is still under 
consideration. (3) We believe the P.M.G. requires 
to be satisfied that the applicant for permission 


to use a thermionic valve knows enough about 
the subject to be free from the possibility of his 
jamming other stations by allowing it to transmit 
strong oscillations. The P.M.G. will certainly 
require to see а sketch of the circuit which vou 
propose to use. 

G.W. (Watford).—We regret we know of no 
such book. It is a subject which hardly calls for 
а book. Неге and there one occasionally sees 
isolated articles about it. You might find ‘ Radio- 
dynamics: the Wireless Control of Torpedoes and 
other Mechanism " of use. Author: B. F. Miessner. 
Publishers: Crosby Lockwood & Son, 7, Stationers’ 
Hall Court, E.C. 

J.C.H. (Godalming)..—(1) V24 valves can be 
obtained from Marconi's Wireless Telegraph Co., 
Ltd., Marconi House, Strand, W.C., who will give 
you details of price, etc. (2) The P.M.G.'s Hand- 
book for Wireless Operators. H.M. Stationery 
Office, Imperial House, Kingsway, supply this, 
34d., post free. : 

J.S.S. (Glasgow) has a recciver which works 
well on 600 metres, but gives no results on higher 
wavelengths. He asks for advice. 

The circuit shown is quite a good one, but your 
secondary inductance works out at about 2,000 
mhys., which will give you a maximum wavelength- 
of about 1,850 ms. Your aerial inductance should 
be enough. Increas€ secondary inductance to 
about 350 turns. With a small aerial like yours 
you will need to be quite in tune to get MPD. 
You should have less diflicultv with FL. 

С.С. (London) asks (1) If a watch receiver 
wound with No. 44 to 2.000 ohms will be suitable 
for use with crystals. (2) Wavelength of a set from 
data supplied. (3) If phones as in (1) will be 
suitable, 

(1) Yes, if well done. The more wire you can 
get on the better, even if more than 2,000 ohms. 

(2) You give a lot of information, such as size 
of crystal batteries, which has no effect on wave- 
length, but do not describe your aerial very 
exactly. Wavelength might reach up to about 
1,500 ms., but the set will not be very efficient. 

(3) Phones will be suitable. — Your blocking 
condenser should have considerably more capacity 
than you show. 

B.S. (Helston) asks, re receiving circuit, page 483. 
" Wireless World," November, 1919 (1) What is the 
capacity of the condenser across the H.T.battery. 
(2) Whether a condenser across the reaction coil R 
would not be an advantage. (3) What valve is suitable 
for this set. 

(1) The actual value of this condenser is not 
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important. Some sets will work without one at 
all. Try about -001 mfds. 

(2) A condenser could be used, but you can get 
quite enough reaction without, and the intro. 
duction of another condenser means extra expense 
and trouble in tuning, and the results arrived at 
are not likely to be very different. 

(3) Many valves are possible. The V24, with 
6 volts (and & small series resistance) for the 
filament, and about 24 volts on the plate, is quite 
satisfactory. 

CARBORUNDUM (Chapel-en-le-Frith) (1) 
Submits a receiver diagram (Fig. 1) for criticism, 
(2) Submits suggestion for a telephone transformer, 
(3) Asks for approximate ranges for his set. 

‘1) Your diagram, which is admirably clear, is 
quite correct. You might find it better to put a 
few tappings on the secondary coil for use with 
short waves. If possible, cut out completely the 


turns not in use. Primary coil might be 4” long, 
of No. 22, on a former 3” in diameter—say, 1,000 
mhys. Secondary might be on a former 9” long by 
43" diameter, wound with No. 28— say, about 
20,000 mhys. This should give you 5,000 m. 
easily. 


CARBORUNDUM & —— 
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Fig. 1. 
B, o ‘sce меа scheme should be quite all 
right. 
(3) lt. ^» !! to give a range for any set, so 


much дере, !. > on workmanship and local condi- 
tions. You should get FL and MPD easily. On 
lower waves you should get ships, probably not 
very strongly. 

F.H.K. (London) asks (1) For advice with reqard 
to two aerials, sketched (see Fig. 2); (2) For further 
information re diagram on page 583 in January 
number. | 

(1) Aerial in sketch (a) is not very good. The 
middle wire is so close to the side wires that it is 
practically useless. The wires should not be joined 
at ends, as you show. Proposed aerial (b) should 
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Fig. 2. 


give you better results. (2) We are not very 
impressed with this device. А safety gap in parallel 
with the switch (2Y will give you quite sufficient 
protection from lightning. The arrangements 
shown will not do any harm, of course, provided 
that you put a gap in, as suggested. If you do not, - 
a lightning discharge would burn out either the 
chokes or the switch. Fibre formers would do. 
Bare wire would do if tuners do not touch. Use a 
few turns of fairly thick wire. 

H.G.W. (Sutton) asks (1) The gauge of a sample 
of wire. (2) The resistance per ounce of No. 50 
copper wire. (3) The inductance of a coil of 400 
turns on a 3” former. (4) Whether the distance 
between consecutive turns affects the inductance. 

(1) No. 44. (2) About 200,000 ohms. (3) It 
depends on the gauge. If the gauge is No. 22, the 
inductance is about 3,000 mhys. (4) Yes, the 
relationship is not easily worked out. (See Nottage's 
‘Capacity and Inductance,” page 19.) 


ERRATA. 
p. 702, col. 1, line 15 from bottom, 
read 0-0005 х 80,000. Also р. 704, col. 1, line 7 
from top, read “longer than 600 metres.” The 
plate circuit coils of Fig. 17 should be shown as 
impedances with iron cores, and Fig. 16 should be 
as here shown :— 
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AETHER 


THE SUBSTRATUM OF THE UNIVERSE. 
By Рнилр R. Coursey, B.Sc., A.M.I.E.E. 


HAT is the Aether—using 

the word not in its chemical 

sense of ether the anæsthetic, 

but with the meaning com- 

monly assigned to it by the 
physicist? Much has been written about 
this universal medium (for such we mav call 
it for want of more exact knowledge of its 
ultimate nature) and many are the theories 
that have been built up around the hypothesis 
of its existence. The term aether is generally 
used то designate this omnipresent universal 
medium which fills all spaceand is in, between, 
and around, all bodies and substances. 

Some three centuries ago, at a time when 
the foundations of modern astronomy were 
being more surely laid upon the subsoil of fact 
and accurate observation, the first inkling 
became evident of the need for some medium 
In space to act as a Connecting link for the 
transmission of light between the Stars, the 
Planets, the Earth, and the other bodies of the 
cosmo: 
light seem very crude when examined trom 
the view point of modern knowledge. Des- 
Cartes, for instance, about 1640, in his theories 
of the universe, proposed the idea that light 
was simply a statical pressure transmitted 
through some medium (which he regarded аз 
a form of matter) between sav the “Sun and 
the Earth. He assumed that force cannot be 
transmitted from one point to another except 
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The earliest ideas of the nature of 


by actual pressure or impact, and thus was led 
to the enunciation of the principle that 
interplanetary space must be occupied by 

‘ matter" imperceptible to the touch but 
capable of serving as the vehicle of force and 
light. His basis of all things was a primitive, 
elementary, unique type of matter, boundless 
in extent and infinitely divisible. According 
to his theory the sun is the centre of a huge 
vortex so that the parts of the medium 
surrounding it and forming the vortex are 
straining away from the centre around which 
they turn. There is thus established an 
outward pressure in all directions, which was 
assumed to constitute the light which was 
evidently radiated from the sun in all directions 
In space. 

Needless to sav such postulates are not 
accepted at the present day, as it is generally 
recognised that light is reallv a form of wave 
motion. It is interesting, however, to recall 
these old ideas of light being a force, in con- 
junction with the more modern observations 
on the pressure ot light. 

Ап idea of light more in accordance with 
modern views, was set out bv R. Hook in his 
Micrographia published in 1667. Не recog- 
nised the fact that the parts of all luminous 
bodies are in rapid motion, and hence inferred 
that it was much more reasonable to suppose 
light also to be a vibratory motion rather than 
a statical pressure or torce. То quote from 
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his work he says, speaking of the medium for 
transmitting this motion, that it will be easily 


granted :— 

“ First, that it must be a body susceptible... 
of the motion; and next, that the parts of such 
а body must be homogeneous, or of the same kind. 

*"'Thirdly, that the constitution and motion of 
the parts must be such that the appulse of the 
luminous body may be communicated or propagated 
through it to the greatest imaginable distance in 
the least imaginable time, though I see no reason 
to affirm that it must be in an instant. 

`* Fourthly, that the motion is propagated every 
way through an homogeneous medium by direct or 
straight. lines extended every way like rays from 
the centre of a sphere. 

" Fifthly, in an homogeneous medium this 
motion is propagated every way with equal 
velocity . . . . ." 
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light rays—the aether must evidently be a 
medium that is capable of transmitting such 
waves, a medium whose nature and physical 
properties fit in with the conditions necessary 
for such propagation. 

Visible light then is a transverse vibration 
of the aether of frequency ranging between 
770 billion. and 375 billion oscillations per 
second ; but the actual so-called “light” 
spectrum extends much further than this in 
both directions. The appearance of the 
spectrum obtained when sunlight is refracted 
through a prism is well known. ‘The mean 
wavelength of the blue rays at one end is 
0:41 micron, and that of the red rays at the 


The Solar Spectrum showing the Fraunhofer lines. 


In the above extract we see also the 
Important conceptions of a finite and a constant 
velocity of light propagation—facts subse- 
quently verified with great accuracy. Other 
portions of his work also convey a logical ex- 
planation of the phenomena of refraction, an 
explanation that accords remarkably closely 
with more modern views. His idea as to the 
causes of different colours in light, however, 
seem very hazy,and it was left to the systematic 
reasoning of Isaac Newton to give us a truer 
explanation, in terms of the wavelength (or 
“ bigness ” as he then termed it) of the aether 
vibrations. Some difficulties however arose 
with these early wave theories of light about 
this time, due mainly to the assumption, then 
made, that the direction of the vibrations was 
in the line of propagation (longitudinal waves) 
whereas it is now known that the waves are 
transverse, #.e., that the direction of the wave 
motion or vibration ts at right angles to the 
direction of propagation of the wave. 

Taking these known facts relative to the 
nature of light waves—facts supported by 
amongst others the classical experiments of 
Fresnel and Young on the interference of 
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other is 0-65 micron, where the micron, 
which is a unit frequently employed in the 
measurement of such minute quantities, is 
the ten-thousandth part of a centimetre 
(approximately one twenty-five-thousandth 
of an inch) Every known element when 
under a suitable stimulus emits light of definite 
wavelengths, and thus gives rise to a spectrum 
characteristic of the particular element. In 
this manner the so-called Fraunhofer lines 
are formed in the solar spectrum by the absorp- 
tion of these characteristic wavelengths from 
the normal continuous spectrum, and their 
presence is taken to indicate the existence in 
the solar atmosphere of the elements with 
which they are usually associated. 

It may perhaps be of interest to construct an 
artificia] “spectrum” covering the com- 
plete range of aether waves known to us. 
Owing to the enormous range of frequencies 
involved such a spectrum may most con- 
veniently be set out on a logarithmic scale, 
as indicated in Fig. 1. This scale is extended 
down towards zero frequency to include the 
range of ordinary acoustic frequencies, merely 
for comparison purposes, although it should be 
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borne in mind that the ordinary sounds are 
waves in air, not in aether. There is no 
theoretical reason why such waves should not 
also exist in the aether, but in ordinary 
electrical apparatus they are not met with. 

It isparticularlyinterestingto note that there 
are only two gaps in the whole scale of fre- 
quencies from zero to a hundred-million- 
billion per second (1099)— viz., a gap covering 
the frequency range of 1-5 x 10" to 5-7 x 1013 
between the shortest waves produced by 
physical apparatus in the laboratory using 
solely electrical means, and the longest heat 
rays that have been detected in the solar 
spectrum. Even here, however, there are a 
few isolated values of frequency corresponding 
to very long heat rays produced by special 
apparatus that partly bridge over the vacant 
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space. Secondly, there is the gap between 
3 x 1015 which is the highest known frequency 
of the rays in the extreme ultra-violet, known 
as the Schumann rays, and 2-5 x 1017 which 
corresponds to the longest known X-rays 
produced by the lightest elements. The 
upper frequency limit of the X-rays produced 
by the heaviest elements is 1019, while the 
most penetrating radiations from radium are 
estimated to have a frequency of somewhat 
over 6 х 10!? per second, and these constitute 
the limit of our knowledge in this direction— 
the wavelength of these rays being less than 
0-000 000 000 5 of a centimetre, г.е., less 
than one five-thousand-millionth of an inch. 

All these waves are propagated through the 
aether with a uniform velocity of 3 x 10! cms 
per second—or roughly, one-hundred-and- 


Highest Frequency produced by direct electro-magnetic means. 


Longest Heat Rays in the Solar Spectrum. 
Range of Frequencies in Visible Light. 
Shortest Waves in Solar Spectrum. 


X Rays from Heavy Elements, 


Range of Ordinary X Rays. 
y Rays of Radium. 


Longest X Rays. 


$. 10 10? 10? 10% 105 10° 107 109 10° 10° 10" 10° 10° 10!* 10'S 106 107 10% 10° 1020 


Fig. 1. 
The Aether Spectrum. 


The frequencies given in this diagram are calculated from the recorded wavelengths of the various waves and 
pulses, taking the velocity of light as 3 x 10!9 ems. per second. 
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eighty-six-thousand two-hundred miles per 
second—travelling a distance equal to nearly 
eight times round the earth in a second ! 
Every form of wave motion requires the 
possession by the medium in which it is 
propagated, of the properties of both density 
and elasticity, the connecting relation being 
that the velocity of transmission is proportional 
to the square root of the elasticity divided by 
the density. Since we know the velocity 
exactly, it follows that the elasticity of the 
aether must be nine-hundred-million-billion 
times its density [(3 х 1019)? — 9 x 10). 
Hence in the lack of other information we 
may either assume that the elasticity is similar 
in value to that of ordinary matter, and the 
density very small; or that the density is 
more like that of common objects, and the 
elasticity enormous. We have, however, the 
further consideration that for the mere 
formation of such enormous frequencies as we 
have seen to exist їп X-rays we should expect 
the density to be very large, since the denser 
a material, in general, the more rapidly can 
it vibrate. We have, however, the further 
consideration that the known particles of 
ordinary matter are very small and far apart 
so that their individual density must be much 
greater than that of the complete aggregation, 
just as when we measurethe density of a powder 
we obtain a value much less than that of the 
material particles of which it 1s composed. 
We can get some insight into the possible 
density of the aether from the known physical 
properties of the electron. “Taking its mea- 
sured mass and diameter, Sir Oliver Lodge has 
estimated that its mean density is of the order 
of one billion C.G.S. units (grams per cubic 
centimetre)! The density of the aether must 
be at least as great as this and would be equal 
to it if we assume, as in one theory, that the 
electron is merely an aether vortex, and that 
the aether is incompressible. Granting this 
figure forthe density, the elasticity of the aether 
must be 109? (one-thousand-million-billion- 
billion units), a value inconceivably greater 
than that of any known material substance, 
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and one that must be attributed to electro- 
magnetic rather than to material properties. 

When summing up his recent course of 
lectures on “ Positive Rays,” at the Royal 
Institution, Sir J. J. Thompson put forward 
some rather novel views as to the constitution 
of matter and its connection with the aether. 
He suggested the idea that the ultimate 
structure of matter may involve the existence 
of mass particles very much more minute 
even than the electron. The true mass of the 
electron, which as mentioned above may be 
synonymous with the mass of the aether, is 
customarily regarded as being contained 
within a radius of 1-87 x 10713 centimetre, 
but although for most practical purposes the 
major portion of its mass is inside this radius, 
vet a small proportion of it extends outside, 
much as the atmosphere surrounds the earth, 
and gradually fades off into space as the 
distance from the centre of the mass is in- 
creased. Sir J. J. Thompson stated that a 
consistent view of the relations between 
matter and the aether could be obtained by 
assuming that these minute mass particles are 
rotating round the lines of electrostatic strain 
in the aether with the velocity of light. When 
a closed loop of electrostatic strain travels off 
in space these revolving mass particles travel 
with it, and convey the energy of the radiation. 
On this view—which was put forward more 
with the idea of forming a consistent visual 
conception of the universe, than as a serious 
theory—the radiation might be said to carry 
its own aether with it, supposing that this 
mass stuff may be identified with the aether, 
and perhaps some of the apparent difhculties 
of the Relativity Theory may be overcome 
by this hypothesis. Ве this as it mav, we 
have vet no definite evidence for or azainst 
the suggestion, and nothing further as vet to 
warrant the throwing over of the idea of 
the universal nature and presence of the 
aether, which must still be regarded as being 
in a totally different category to ordinary 
matter, and can only interact with it through 
the medium of electrical forces. 
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IHE PROPOSED 


IMPERIAL 


WIRELESS SYSTEM 


HE French have already planned 

out a scheme of wireless com- 

munication to link up all their 

colonial possessions with the 

mother country. The equivalent 
*panish scheme has been for some time an 
accomplished fact. ‘The stations which will 
connect Holland with the Dutch East 
Indies are already being built and the 
United States possesses numerous stations of 
suthcient power to communicate over a 
radius of 3,000 miles ‘Twenty-five years 
have elapsed since Senatore Marconi 
brought his invention to this country, and vet 
we have not even begun to use wireless 
imperially, nor do we boast a single English 
station which transmits time or “scientific ” 
signals. 

Under these circumstances particular in- 
terest attaches to the proposal for an Imperial 
Wireless System put forward by Marconi’s 
Wireless Telegraph Co., Ltd., the details of 
which were made public last month. This 
scheme would appear to be the most ambitious 
and striking conception of an ideal réseau yet 
propounded in any country, and the terms 
upon which the Company’s offer is made are 
no less noteworthy, inasmuch as the construc- 
tion, maintenance and operation of the stations 
wil cost the country nothing, whilst the 
stations can be acquired by the Government 
at the end of thirty years, free of charge. 

The desiderata which have been kept in 
mind in framing this proposal for an Empire- 


wide network are :— 

(1) That such trunk routes and branch routes be 
provided, as will enable England to obtain wireless 
communication with any part of the Empire. 

2) That any part of the Empire be capable of 
communicating with any ship suitably equipped 
with modern wireless receivers, in whatever sea 
she be: roughly speaking, between latitude 60 N. 
and 508. 

(3) That no submarine cable be relied upon to 
form part of this network of communications. 

(4) That the use of land telegraph lines be, as 
far as possible, avoided: and that these lines be 
restricted to the passage of messages between the 
publie and the nearest wireless station. 


41 


(5) That, where alternative routes are available, 
such as between England and South Africa via the 
East Coast or West Coast, both routes be provided. 

(6) That, on the trunk routes, automatic trans- 
‘mission and reception at a speed of not less than 
one hundred words per minute be provided; and 
that separate transmitting and receiving stations 
be erected, in order that the service may be 
duplexed. 

(7) That as much foreign traffic as possible be 
attracted to the network, in order that the system 
be at least self-supporting as a commercial enter- 
prise; it being understood that preferential treat- 
ment could be accorded to British traffic. 


Fig. 1 is a diagrammatic representation of 
the English stations proposed, although the 
‘communications shown are not necessarily 
those to be adopted. Fig. 2 shows the pro- 
posed Маш Trunk Wireless Routes, the 
numbers representing Great Circle distances 
in nautical miles. | 

Proposed Routes and Branches. 
Route |. England to India, and thence to 
Singapore, Australia and New 
Zealand, with a branch from 
Singapore to Hong Kong. 
England to Egypt, and thence to 
East Africa, and South Africa. 
England to Egypt, and thence to 
India, Singapore, etc. 
England to West Africa, and 
thence to South Africa; with 
a branch from West Africa to 
South America. 
England to West Indies. 
England to Montreal, and thence 
to Vancouver. 
Australia to Vancouver (only 
night service to begin with). 

A number of Main Feeder stations would 
be required in eachcountry, linked with Local 
Feeder stations, as illustrated in Fig. 1. 

With regard to the proposed design of the 
stations, it Is Interesting to note that the 
Marconi Company recommends the use of 
C.W. transmission. It is stated that such 
rapid strides have been made in the develop- 
ment of transmitting valves, that apparatus is 
already being assembled capable of dealing 


Route 2. 
Route 


Route 3. 


Route 4. 
Route 5. 


Route 6. 
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efficiently with an output of 100 kilowatts. 
The corresponding aerial power is confidently 
expected to be 75 kilowatts, and the design 
of the set is such that it can readily be adapted 
to three or four times this power. Recent 
research leads to the expectation of an aerial 
current of upwards of 300 amperes. 

The proposed aerial system for reception 
is that of Franklin, which is a development 
of the Marconi-Bellini- Tosi Direction Finder. 
With this system any number of receiving 
stations may be located on one site and no 
balancing aerials are required. An important 
characteristic of Franklin's system is the 
absence of long horizontal aerial wires, which 
enables the various receiving systems to cross 
one another. So great is the importance of 
the Franklin aerial that the scheme of wireless 
communications outlined in this proposal 
depends fundamentally upon its adoption. 

Such, in brief, are for the general reader 
the most interesting features of the scheme, 
but the terms upon which the proposal is 
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submitted to the Government also command 
attention, and are as follows :— | 

(1) The Company offers entirely at its own cost 
to construct, maintain, and o 
efficient network of Imperial wireless communica- 
tions, in accordance with the proposal outlined 
above. 

(2) The Company will pay yearly into the 
Treasury of each Government, in whose territory 
one or more stations may be situated, & sum equal 
to 25 per cent. of the net profits earned by the said 
station or stations. 

(3) On the expiration of & period of thirty years 
dating from the inauguration of any wireless 
service comprised in the network, the stations 
conducting such service will become, if 80 desired, 
the property of the Government or Governments 
concerned, free of any payment. 


(4) The Company guarantees to complete the ` 


Trunk Stations within a period of three years from 
the date on which permission to commence work is 
given. 

(5) The Government or Governments concerned 
will have the right to take over the stations at any 
time by paying for them the value at which they 
stand in the Company's books, plus any sum which 
may have been expended on the creation of the 
services, and by paying to the Company 10 per 
cent. of the gross receipts for the remainder of a 
period of thirty years dating from the inauguration 
of the services. 
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Fig. 1. 
Diagrammatic representation of proposed English Stations. 
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Fig. 2. 
The proposed Main Trunk Routes. 


(6) The Government will have the right to take 
over the control of the stations during any period 
of war or national emergency, all arrangements 
for such control being settled between the fighting 
services and the Company, and to be subject to 
periodical revision. 

(7) This offer is subject to the following con- 
ditions :— 

(a) That the Government or Governments con- 

cerned shall issue all requisite licenses for a 
period of thirty years, shall grant every 
raciity for the acquisition of sites (by 
compulsory purchase, if necessary), and shall 
carry out, as a repayment service, the work 
of building, laying &nd maintaining all the 
underground and overhead telegraph and 
telephone lines required. Where such work 
is not the monopoly of the Government 
concerned, the Government shall grant all 
reasonable facilities for carrying out the work. 
That the stations, when erected, shall not be 
diverted from the duties for which they were 
constructed, except in the event of national 
emergency. 
That the Company shall reserve the right to 
extend the system to foreign countries to any 
extent and on any terms that may be com- 
mercially advantageous, provided that Im- 
perial traffic shall invariably have preference 
over foreign traftic. 


(5) 


(c) 
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(d) That the Government or Governments con- 
cerned shall secure the allocation of suitable 
international wavelengths to the stations 
comprised in the network, and shall see that 
stations belonging to other companies shall 
not be allowed to use unscientific apparatus 
or granted wavelengths which would interfere 
with the working of the Imperial network ; 
and that, except in the event of national 
emergency, the stations comprised in the 
network shall not be compelled to communi- 
cate with other stations which would interiere 
with the Imperial services. The Company 
asks for no monopoly: it is prepared to 
stand on its own merits, The offer is, how- 
ever, conditional upon adequate protection 
on these lines being given: to the 

` Service. 

(8) The Company is also prepared to undertake 
the work of establishing local networks in апу 
country, or district, whether thev are required to 
link up with the Imperial network or not. 

(9) Where the Government or Governments se 
desire, the Company is also willing to undertake the 
construction and maintenance, under similar 
conditions, of stations for communication with 
ships at sea and aircraft in flight. and to link up 
the таш 


such a system of stations with 
Imperial network should it be practicable to 
do so. 


NOTES AND NEWS 


The Steady March of Wireless will soon be 
а misnomer, because its speed is rapidly increas- 
ing. The Handley Page Company have brought 
into use on their London.Paris Air Service the 
Marconi wireless telephone. The first use made of 
this apparatus in this service was on the passenger 
aeroplane which flew from London to Paris on the 
4th March with six passengers, a crew of three and 
a load of freight. 

From Germany comes the news that tests in 
wireless telephony between Berlin and Karlsborg 
(Sweden), distance 440 miles, and between Berlin 
and Moscow, distance 1,060 miles, have been carried 
out, and that complete success has attended these 
tests. 

The results of the Wireless Telephonic Experi- 
mental Programme of Chelmsford are very 
encouraging. From all quarters come news of the 
clear reception of the signals; in one case a ship 
over 1.000 miles away heard the programme on the 
ordinary ship set. 

The German Ministry of Posts and Telegraphs 
has erected a wireless station at Dortmund. It 
is proposed to utilise wireless for the transmission 
of important communications of the express service 
of the Foreign Trade Office. 

À new wireless station for the use of the Japanese 
Navy has been erected near Tainan, Formosa. 
Another station. will shortly be erected near 
Lin-shu-tun, Manchuria. 

The Danish Parliament has appointed à commis- 
sion of experts to proceed to New York to study the 
different Wireless Systems, and make the necessary 
arrangements in America in connection with the 
proposed direct Wireless Service between Denmark 
and America, for which purpose a big station will 
be built at Copenhagen. 

It seems certain that within a few vears all the 
main European countries will have a direct wireless 
service with America. 

The Otter Cliff U.S. Wireless Station has succeeded 
in establishing direct communication with the 
Stavanger Station. Norway. 

A new high-power wireless station is in course of 
erection at Tokio, Japan, which, when completed, 
will be in direct communication with a station on 
the Pacific Coast of the United States. 

The German Government has in hand a scheme 
to utilise wireless ак an adjunct to the existing 
inland telegraph system. The proposal is to instal 
stations in all the large German towns controlled 
irom a central station, and thus there will be 
throughout. the country a wireless link which’ will 
be of extreme usefulness for. amongst other things, 
the press services. 

Ф Ф 

А New Wireless Company was constituted on 
the 3rd January, 1920, at. Warsaw, under the title 
of the Société  Radio-technique en Pologne 
(" Radtopol `), with the object of undertaking the 
manufacture. installation and maintenance, m 
Poland, of every system of telegraphy, including 
wireless. The capital of the new Company is 
8.000.000 marks, and its founders include Marconi's 
Wireless Telegraph Company, Limited, | Société 


Francaise Radio-Electrique, Compagnie Générale 
de Télégraphie sans Fil, Compagnie Générale de 
Radio-Télégraphie. Société Polonaise de Construc- 
tion et d'Exploitation des Procédés Radio-tech- 
niques and the Banque du Commerce et de 
l'Industrie of Warsaw. 

The office of the Company is situated at 22, 
Rue Wileza, Warsaw. 
Ф Ф Ф 
The Nederlandsche Seintoestellen Fabriek 
was incorporated on 27th February, 1918, with а 
capital of 1,000,000 florins in shares of Fls.1,009 
each. The head office and works are at Groest 
104-106, Hilversum, Holland. The Company has 
acquired from Marconi's Wireless Telegraph Com- 
pany, Limited, the right to manufacture and sell, 
in Holland and the Dutch Colonies, wireless material 
according to their patents. crass ge and ает. 

Ф 


A successful demonstration oí long distance 
wireless telephony was carried out recently between 
London and Rome. Signor A. Cassuto, London 
Editor of the Messaggero of Rome, speaking by 
Wireless Telephony from Chelmsford was heard 
distinctly by the receiving station in Rome and long 
messages from him were recorded in shorthand. 
The apparatus at Rome was not sufficiently powerful 
to enable a reply to be sent by wireless telephony, 
but immediately Signor Cassuto had finished 
speaking a wireless telegraph message was received 
from Rome announcing the success of the experi- 
ment. The result of this demonstration opens out 
fresh vistas of international communication espec- 
ially from the pomt of view ot press services. 


The Admiralty wireless direction-finding 
stations in the United Kingdom (of which there 
are nine) have been opened for some little time to 
the use of the Mercantile Marine. No charge has 
heen made hitherto, but it is proposed as from the 
lst of April to make a nominal charge of 5s. for 
each bearing есе аш given. 


Naval wireless operators will be glad to learn 
that the Admiralty, with a view to assisting Naval 
ratings in the wireless telegraph branch who, on 
discharge, may wish to enter the civilian wireless 
service, has made arrangements for the Postmaster- 
General's certificate of proficiency to be issued to 
telegraphist ratings. 

d Ф Ф 

The Amateur in France. L’Electricien in its 
issue of the 15th March last, gives details of the 
French Ministerial decree dated 27th February, 
1920, embodying the rules and regulations under 
which small private wireless installations, for the 
reception of time signals and meteorological 
telegrams only. are permitted in France. The 
regulations are stringent and the facilities for 
amateur wireless work very restricted, Frans- 
mission will not be allowed. 

* Ф 

Wireless telephony and direction-finding 
in conjunction with aircraft were demonstrated to 
the press on March, 25th by Marconi's Wireless 
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Telegraph Company, Limited. The members of the 
ground party occupied a station at Writtle, near 
Chelmsford, and conversed freely by wireless with 
other pressmen ‘п a Handley: Page aeroplane which 
started from Cricklewood. Messages to various 
London dailies were sent by wireless telephone from 
the machine. The speech obtained was excellent 
and thus notably superior to what the Post Office 
lls us nowadays. 
Ф Ф 
The U.S. Naval Communication Service. 
In an article by Captain S. W. Bryant, U.S.N., 
in the Journal of the Franklin Institute,describing 
the development and organisation of the United 
States Naval Communication Service, the author 
mentions that on the technical side, efficiency in 
high power tranamission was increased during the 
vàr from 30 per cent. to 90 per cent., and the speed 
of transmission from 30 to 100 words per minute. 
The U.S. Service increased the life of their valves 
trom an average of 5 to over 5,000 hours. Directive 
receiving was increased in efficiency by 75 per cent. 
Captain Bryant states that the old type of overhead 
aenal is being rapidly replaced by balanced loops 
and underground wires, and radio phase changers, 
et. Another important development was that of 
the radio compass, which is now an important aid 
to navigation. The author is also of opinion that 
a strict central control of radio communication is 
necessary to prevent private interference with 
publie service. | 
Ф Ф Ф 
ОЫшагу.-——\\е regret to have to announce 
the death of M. Lucien Poincaré, Vice-Rector of 
the Academy of Paris. and brother of the French 
ex President. M. Poincaré held an honoured 
mation in electrical circles. 
Ф Ф Ф 
Mr. E. V. Appleton, M.A., B.Sc., of St. John's 
College, Cambridge, who in the past was a frequent 
contributor to our columns, has been appointed an 
Asastant Demonstrator in experimental physics. 
© Ф Ф 
We have received а сору of the Advance Edition 
of Prospectus No. 8 of the University Engineering 
College, Regent's Park, London. This College 
undertakes professional training and preparation for 
technical examinations (including wireless subjects) 


by correspondence. 
Ф Ф Ф 


The Postmaster-General's Handbook for 
Wireless Operators can be obtained at H.M. 
Stationery Office, Imperial House, Kingsway, 
W.C.2, or from any bookseller, price 3d., postage 
4d. Ф Ф Ф 


The Radio Engineering Co., Ltd., particulars 
ot which we give below, has recently been formed. 
Private company. Registered February 23rd, 
1329. Capital, £5,000 in 5s. shares. To carry on the 
business of mechanical and electrical engineers, 
mstrument makers, etc. "Тһе subscribers (each 
with one share) are: Н. E. Straker, 47, Nelyarde 
Road, Catford, S.E.0., secretary to a limited 
company; F. Н. B. Frere, 21, Wakefield Road, 
south Tottenham, N.15, gentleman. The first 
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directors are not named. 
3, Crooked Lane, EC 


Solicitors: J. Hoare, 


Ф Ф 


Compagnie €énérale de Télégraphes sans 
Fil.—This Company, which has close connection 
with the Compagnie des Cables Télégraphiques, the 
Société Francaise Radio-Electrique and the Com- 
pegnie Générale de Télégraphie et de Téléphonie, 
has just published the results of its first activities. 
Although this Company has only been in existence 
ten months it has been able to remunerate its 
shareholders and distribute a dividend According 
to its first balance sheet, dated December 315%, 
1918, the Company possessed the station of Tucker- 
ton, in America, was the title holder of new patents 
and held further property estimated at nearly 
9,000,000 francs. Since the closure of the 1918 
practice the Company has increased its capital from 
12.5 to 25 millions, this augmentation being neces- 
sary owing to the rapid development of social 
affairs.— Revue | Générale. de UElectricit/, January 
24th, 1920. 

Ф Ф Ф 

Mrs. Bertha Ayrton, the widow of the late 
Professor W. E. Ayrton, of University College, is 
the only lady member of the Institute of Electrical 
Engineers. In 1906 she was awarded by the Royal 
Society the Hughes Medal for her investigations on 
the electric are pud phenomena of sand ripples. 


Commander J. R. Schofield, Principal of 
the Swansea Wireless Training College, has been 
presented by the ex-Service Students of the College 


: with a barometer, 


Ф Ф 


Мг. С. Valdemar Goulding. European Manager 
of the Western Union Telegraph Company. retired 
on the Ist of March last. Mr. Goulding has been 
with the Western Union Company for some 
fifteen vears. 

Ф Ф Ф 

To Honour Mr. Marconi.-- Various organisa- 
tions in America are working actively to make the 
Marconi Fund for War Relief in Italy a big success. 
The services rendered to mankind by Mr. Marconi 
are too wel] known to be commented upon, and the 
present is believed a propitious moment to honour 
such services and at the same time by so doing 
contribute towards the relief of War distress in 
Italy. ы ы ы 

Wireless is amonz the powers to be reserved 
to the Imperial Parliament under the conditions 
of the new Home Rule Bilj which has been placed 
before the House of Commons. 

Ф Ф Ф 


The question of Wireless and Cable Com- 
munications in the West Indies is to be con- 
sidered and reported upon by a Sub-Committee 
appointed by the Imperial Communications Com- 
mittee. which will consist of representatives of the 
Colonial Oftice, Admiralty and Post Office. Captain 
L. Burgis, 2, Whitehall Gardens, London, is the 
Secretary to the Committee. A correspondent to 
the Times says that the high cost and inefficiency 
of the cable service have been for many years a 
standing grievance in the Western Tropics. 
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DIGEST OF RADIO LITERATURE 


REPORT OF THE GENERAL SIGNAL OFFICER, 
U.S., ro THE Secretary oF War, U.S. 
(Annual Report of the U.S. War Department 
for Fiscal Year ended Fune 30th, 1919, 
tssued by the Washington Government Print- 
ing Office.) 

This 15 а voluminous report, superbly 
illustrated throughout. It contains a chapter 
on the “ Radio Service, American Expedi- 
. tionary Forces,” which recounts the activities 
of the Wireless Branch of the various 
American Expeditionary Forces, commencing 
with information as to the formation of that 


Branch of the Service in 1917. 


EFFICIENCY OF THE THERMIONIC DETECTOR. 
Н. J. van der Bijl, M.A., Ph.D. (Proceedings 
of the Institute of Radin Engineers ; December 
1919; 33 pp., 15 figs.) 

A paper dealing with the means of deter- 
mining the detecting efficiency of valves. 
The author gives details of the theory of a 
method which has been devised in this 
connection, and which it is claimed would 
overcome many of the difficulties hitherto 
experienced in determining the detecting 
efficiency. Particulars are also given of the 
various tests carried out on the strength of 
the theory, together with experimental data 
and method of comparing the detecting 
efficiencies of a standard valve with that of 
the valve used in the tests. 


STATIC ELIMINATION By DIRECTIONAL 
Reception. Greenleaf W. Pickard. (Radio 
Amateur News, New York; January 1920; 
pp. 331-341; continued оп pp. 372, 374, 
376, 377, 378, 379, 380.) 

The problem of eliminating the disturb- 
ances known under the various names of 
“ atmospherics,” “* X’s,” “strays,” etc, has 
always been a pressing one to wireless men. 
All amateurs will know the trouble sometimes 
experienced in reception through such dis- 
turbances. This article, which runs into 
many pages and is copiously illustrated with 
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diagrams and photographs, commences with a 
discussion of the source of atmospherics, etc., 
and the different varieties. А theory of 
static is then outlined, on which solutions of 
the problem of the elimination of static are 
based. The author states that, in a broad 
sense, there are two solutions for the problem, 
one involving a separation of signal and static 
based upon their difference in wave form, 
and the other a separation based simply on 
sharply directional reception. Amongst other 
things dealt with is the shielding of the aerial 
wires by loops, etc. Much has been written 
from time to time on “cage” aerials and 
many tests carried out with them. In dealing 
with the problem of statics the question of 
the type of aerial employed necessarily plays 
a large part and in this article the question 
is considered at length. At the end of the 
article is given a bibliography of the papers, 
Journals, etc., referred to in the article. 


New DETECTOR AND AMPLIFIER UNITS. 
(Everyday Engineering Magazine, New York ; 
Fanuary, 1920; p. 235.) 

A short article, with illustrations, dealing 
with detector and amplifying units of a 
receiver. The writer impresses upon amateurs 
the tendency towards simplification of design 
and the advantage of using as few parts and 
instruments as possible. 


THe Vacuum Tuse: АМ ELECTRICAL 
AcRoBAT. Pierre H. Boucheron. (The 
Scientific American; “January \Tth, 1920; 
pp. 64-65, continued on p. 78.) 

This article deals with the valve from a 
general standpoint. The author commences 
with a history of the vacuum tube, and 
proceeds to discuss, to use his own words, 
“What it is: What it does: Who uses it, 
and How : What it may do in the future." 
Illustrations of various types of valves are 
given, together with diagrams of the various 
uses to which it is put. 


THE PROCEEDINGS OF THE 
WIRELESS SOCIETY OF LONDON 


PRESIDENTIAL ADDRESS: 


*SOME WIRELESS WONDERS" 


MEETING of the Wireless 
Society of London was held on 
Friday, February 27th, 1920, 
in the Lecture Hall of the 
Royal Society of Arts, John 
Street, Adelphi, London, W.C., the President 
Mr. А. А. Campbell Swinton, F.R.S., 
occupying the Chair. The minutes of the 
previous meeting were taken as read, and it 
was announced that the ballot for new mem- 
bers would be taken at the next meeting. The 
President then delivered his address. 

Ladies and Gentlemen,—No less than six 
vears have elapsed since I gave, in January, 
1914, my first Address to this Society upon 
Wireless Telegraphy. The Society was then 
in its early vouth, having been founded in 
July, 1913, but суеп then, to judge by the 
rapid growth of its membership and the interest 
taken in its proceedings, its prospects appeared 
to be promising. Indeed, perhaps it is worthy 
of note that our meeting on January 21st, 
1914, was, as I understand, the most numer- 
ously attended meeting of any kind ever held 
in the large Lecture Hall of the Institution of 
Electrical Engineers; a larger meeting, 
indeed, than any held up to that time at all 
events, even by the Institution itself. 

During the war our Society had perforce 
to suspend its operations ; but that it is now 
once more in very active work cannot, I think, 
be better demonstrated than by reading to you 
the following message which is to-night being 
sent out by wireless telephone from the 
Marconi. Company's Chelmsford Station, so 
that all who have the necessary receiving 
apparatus will be able to hear it :— 

* The first annual conference of the 

Provincial and Suburban Wireless Clubs 

which have become affiliated to the Wire- 


less Society of London, was held this 
afternoon at the Roval Society of Arts, 
at 3 p.m. Sir Charles Bright presided, 
and was supported by Admiral of the Fleet, 
Sir Henry B. Jackson, Capt. F. G. Loring, 
R.N., repreSenting His Majesty's Post- 
master General, and other Vice-Presidents 
and Officers of the Wireless Society of 
London, including Mr. Frank Hope- Jones, 
Chairman, Major Basil Binyon, O.B.E., 
Vice-Chairman, and Mr. Leslie 
McMichael, Honorary Secretary. A pro- 
posal for the affiliation of all Wireless 
Societies in the British Isles was made by 
letter from the President of the Wireless 
Society of London, Mr. A. A. Campbell 
Swinton, at the beginning of this vear. 
Practically, without exception, the Wireless 
Clubs and Societies of this country accepted 
the proposal and have become affiliated, 
the conference held this afternoon being 
the outcome of this sustained effort of the 
Wireless Society of London to bring about 

a fusion of all those interested in wireless 
experimental work for their mutual good. 
Clubs and Wireless Societies from the 
following towns and districts were repre- 
sented at the conference :— 

* Manchester, Altrincham, Woolwich, 

. Southport, Bristol, Glasgow, Plymouth, 
Shefheld, Burton-on-Trent, and Derby ; 
also two London suburban wireless clubs 
from North Middlesex and South-East 
London. — 

“ We congratulate the Wireless Society 
of London on the initial success of their 
scheme." 

I am sure that we much appreciate this 
expression of the Marconi Company's good- 
will. 
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Since the date of our meeting in 1914, many 
and great events have taken place, some of 
which could not well have been foreseen, but 
in this connection I may perhaps remind you 
that on the last occasion in 1914, when the 
Admiralty, despite a promise to keep off, 
broke in upon and partially jammed the 
wireless message that we were in the act of 
receiving from Paris, I pointed out to you that 
evidently some grave event must have been 
the cause; either, I said) Mr Winston 


Churchill, then First Lord of the Admiralty, ` 


had resigned, or war had broken out. Words 
spoken in jest sometimes turn out to contain 
more truth than was at the moment intended. 

Well, we ourselves as well as our Society 
and wireless telegraphv also, are all older now, 
but if, as we must hope, we have each in- 
creased in wisdom and understanding, no 
advance that anv individual of us has made 
can, I fancy, compare with the progress that 
has taken place in the science of wireless 
itself. It has been a momentous time, but 
in all this strenuous period of blood and tears 
no science has made greater advances than 
that to the furtherance of which this Society 
is dedicated. And here I am brought face 
to face with the difficulty of my position, 
which is that I am addressing an audience 
many of whom have an understanding and an 
experience of the subject vastly transcending 
my own. It was well enough in 1914, when 
we were nearly all amateurs, much upon the 
same level as regards knowledge, or rather 
want of knowledge, struggling with the in- 
tricacles of what was then a comparatively 
new and largelv unexplored technique. Now 
the case 1s quite different, as during the war 
numbers of our members, having devoted 
their energies to the subject, have become 
experts and have some of them plaved their 
part in bringing about these great improve- 
ments and developments of which I have just 

spoken. 

` I must ask these gentlemen to bear with 
me if, to them, the remarks that I make and 
the experiments that I show, appear wanting 
in novelty or interest, remembering that all 
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of us are not as well-informed as they are, 
while to-night we have present a number of 
visitors to whom much of the subject is still 
of the nature of a sealed book. And this 
brings me to the matter of the objects of a 
Society like our own, which does not set up 
any high standard of qualification, but is 
intended to embrace all those, who, whether 
as a pastime or with more serious purpose, 
are interested in the particular application of 
science with which we deal. Not so many 
years ago the 1 ignorance of the average indivi- 
dual in this country in regard to all mechanical 
matters was perfectly abyssmal, the fault being 
chiefly, I fancy, with our antiquated system 
of education. Then came the bicycle, the 
sewing machine, the typewriter and various 
other mechanical appliances of wide-spread 
utility which taught something of mechanics 
to both sexes. At a later stage education in 
this direction was vastly extended by the 
advent of the motor cycle and the motor car, 
while on parallel lines photography has done 
much to give a general acquaintance with 
chemistry and optics. Wireless telegraphy, 
as a hobby, is a step in the same direction, and 
tackles many of the laws of electricity in 
some of their more recondite aspects. ^ All 
general scientific education of this character 
cannot, I think, but be something to the good, 
and may even in time react on the woeful 
ignorance of all scientific matters generally 
displaved by our politicians and public men, 
and especially bv the editors of some of our 
daily papers. 

A fair example of the absurdities of news- 
paper science has recently been manifested in 
what has appeared in the daily press in con- 
nection with so-called signals from the 
unknown. Founded originally upon some 
remarks let fall by Senator Marconi and 
continued for some time after that eminent 
gentleman had specifically disclaimed їп the 
scientific press the interpretation put upon 
them, the suggestion was made that mysterious 
dots and dashes received оп wireless apparatus 
indicated that signals were being sent to the 
earth from some other world. Now whether 
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General View of Apparatus used by Mr. Campbell Swinton. 


a wireless signal is to be regarded as a dot or 
as a dash is entirelv, to use a very popular 
phrase at the present time, a question of 
relativity, and given that disturbances occur, 
there is nothing surprising in that in some 
instances they take a shape that will fit into 
certain letters of the Morse alphabet. 

Perhaps it might with advantage be pointed 
out that the intensitv of received wireless 
signals varies inversely more or less as the 
square of the distance between the source and 
the point of reception ; so if we suppose the 
mvsterious signals in question originate on 
the planet Mars, the power of the sending 
apparatus must be of prodigious dimensions. 
For instance, if the signals in question are 
received in. London as loudly as those from 


Paris, the power emploved in Mars must be 
greater than what is used in Paris in the pro- 
portion of the square of 200—the rough 
distance in miles from Paris—to the square of 
49,000,000, the distance in miles from Mars. 

The power employed in Paris is about 
200 HP; so that unless the inhabitants of 
Mars have improved methods of directional 
sending greatly surpassing our own, the power 
used on Mars to give equal effects in London 
must be about 60,000,000,000 times as great 
as in Paris or say, 12,000,000,000,000 HP. 

This certainly seems a fairly large amount 
for even Martians to employ for purely 
signalling purposes and would entail the use 
of a Morse key of ample dimensions. 

Surely a much more reasonable supposition 
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is that the so-called signals originate in the 
sun where natural outbursts of electro- 
magnetic activity exceeding in amount even 
this stupendous horse-power are, it is known, 
of not infrequent occurrence. Indeed, our 
great luminary is continually radiating into 
space some ten thousand horse-power per 
square foot of its surface, and as its diameter 
is 865,000 miles there are a great many square 
feet, and the total horse-power it radiates in 
toto is something altogether enormous. It is 
thus evident that even comparatively small 
ebullitions on the | 
sun's surface may 
well cause disturb- 
ances on the 
earth amply suffi- 
clent to account 
for the so-called 
signals. 

But,  unfortu- 
nately, this rational 
way of looking at 
the matter does 
not appear to 
satisfy those jour- 
nalists who seem 
to be in search 
not of truth but 
of sensation, and 
whose chief desire 
would appear to 
be to gratify a 


THE WIRELESS WORLD 


spirit and I hope that they will be received 
in good part. 

How all the methods of applying the forces 
of Nature to the needs of mankind—methods 
which form the basis of our civilisation— 
depend upon research and discovery in the 
domain of pure science, is exemplified nowhere 
better than in the historv of wireless telegraphy. 
From the original enunciation of the un- 
dulatory theory of light about the year 1807 
by Thomas Young to Clerk Maxwell’s 
electromagnetic theory of 1870, and its 
experimental 
proof by Hertz 


some twenty years 


later, including 
also all Oliver ` 
Lodge's early 


work, up to his 
memorable 
demonstrations at 
the Royal Institu- 
tion and at Oxford 
in 1894, the whole 
of the investiga- 
tions that paved 
the way for 
practical wireless 
were carried 
out by physicists 
who had as their 
aim the advance- 
ment of knowledge 


jaded and degraded ‚риге and simple 
appetite for the without even the 
sensational which slightest notion 
they themselves of any useful 
have great l y Siphon recorder and low frequency amplifier as used by application. Yet 
assisted to bring Mr. Campbell Swinton. had it not been 
about. ‚ for the labours ОЁ 


The aim of the Press, as it seems to me, 
should be to educate the world in regard to 
scientific facts and principles, and surely the 
true fairy tales of modern science are 
interesting enough, if only properly told. 
I hope that those members of the Press 
who are present will bear with me. 
These comments are made in a friendly 
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these pioneers wireless telegraphy could never 
have eventuated. 

Similarly, it is entirely to investigations in 
pure science and, moreover, investigations of 
the most recondite description, that we owe 
by far the greatest advance that has been 
etfected since the date of my previous address. 
The thermionic valve or tube has completely 
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revolutionised the whole science of wireless 
although as yet we are only on the threshold 
of its possibilities. 

I have here a bulb from which the air has 
ben removed bv means of a vacuum pump 
until only about one-millionth remains of its 
onginal contents. Some of you may perhaps 
think that with 999,999ths of the air removed 
there cannot be much left, but as a matter of 
fact in a bulb of these dimensions the number 
of molecules of air contained in the residuum 
is a matter of billions. Within the bulb is 
mounted a small strip of platinum which I 
can heat red hot by means of an electric 
current from a 2-volt battery connected by 
terminals sealed into the glass. Sealed into 
the glass is also a third electrode and between 
this and the platinum strip Í can connect 
another battery, in this case giving 100 volts. 
On connecting the 2-volt battery as you see, 
the platinum strip begins to glow. If I 
connect the 100-volt battery between the 
glowing platinum and the third electrode, 
you will observe that what occurs all depends 
upon the way in which I make the connection. 
If I connect the battery so as to make the 
gowing platinum positive and the third 
electrode negative, nothing happens; but if 
I reverse the connections and make the hot 
platinum negative, a soft bluish effluvium is 
immediately seen to dart out from the platinum 
and especially from a small portion of it that 
has been coated with lime. ‘This continues 
just so long as the platinum remains heated 
and the 100-volt battery is connected, but 
disappears the moment either is discontinued. 
Furthermore, in the bulb there is also a flat 
metal plate, also connected to a terminal sealed 
through the glas. Under normal circum- 
stances, the blue effluvium, which emanates 
from the negatively electrified hot platinum, 
which effluvium is known as cathode rays, 
falls on the plate, and this continues when 
the plate is positively electrified by being 
Connected to the positive pole of the 100-volt 
battery. If, however, the plate is connected 
to the negative pole of the battery and thus 
charged negatively, as will be seen, the cathode 


rays are repelled from the plate and cease to 
come up in contact with the latter. It is 
upon phenomena such as Í have just shown you 
that the working of the thermionic valve is 
based. Ву means of this and other not very 
dissimilar experiments, it has been proved that 
the cathode rays consist of exceedingly small 
negatively electrified particles now commonly 
called electrons. As you know, all matter, 
whether solid, liquid or gaseous, is made up 
of atoms. ‘These atoms are so very small that 
they are quite invisible їп even the most 
powerful microscope. Indeed, it would take 
at least three million atoms, perhaps ten or 
twenty times as many set close together in a 
straight line, to cover a single inch. Now, 
small as are the atoms, the negative electrons 
which appear really to consist of little bits of 
disembodied negative electricity, are much 
smaller still. Indeed, as one physicist has put 
it, a negative electron inside an atom may 
be compared to a bumble bee inside St Paul's 
Cathedral ; or to put it in another way, an 
atom may be compared with the solar system, 
when the constituent electrons within a single 
atom are as distant from one another relatively 
to their size, certainly as are the earth and 
the moon, and possibly as are the planets. 
Furthermore, these negative electrons attain 
in an electric field incredible velocities up to 
something like 50,000 miles per second, and 
as they are carriers of negative electricity they 
form an electric current and can be put to 
many purposes. For instance, under suitable 
conditions, when caused to bombard a piece 
of metal inside a Crooke's vacuum tube, they 
create the Róntgen Rays in much the same way 
as the bullets from machine guns may create 
sound by rattling on a target. 

These negative electrons, in spite of the 
enormous velocities at which they travel have 
but little inertia, and therein lies their great 
advantage for wireless purposes. Their 
motions are readily controlled by compara- 
tively small electric forces, and so by their 
means electric current can be modulated not 
only to give the usual Morse signals, but also 
to follow correctly and without distortion the 
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Wave forms of speech sounds. 
highly complicated wave forms that constitute 
musical sounds, and human speech. Some 
idea of the intricate nature of speech vibrations 
may be gained from the following figures 
which are photographs taken by the late Mr. 
William Duddell with his oscillograph. Fig. 1 
shows one of the simplest forms of sound wave, 
namely, that produced by saying the word 
"coo." No. 2 is also the sound “coo” 
with a slight overtone. Мо. З is “ No ”—as 
you will observe,a much more complex sound. 
No. 4 is the sound ^ Me" No. 5 “Ма” 
and No. 6 “ See” The Telephone diaphragm 
that repeats sounds such as these, has to follow 
all these complicated vibrations correctly, 
and in order to get it to do so, the actuating 
electric current has to be correspondingly 
modulated. This the thermionic tube, with 
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its practically inertia-less electrons, enables 
us to accomplish. 

Our esteemed Vice-President, Prof. J. A. 
Fleming, who I regret to say has been recently 
seriously ill, but who is now recovering, was 
the first to make use of cathode rays for 
wireless telegraphy. This he did in his well- 


= known detector tube in which the unidirec- 


tional rectifying properties of a hot filament 
in proximity to a cold plate in a vacuum were 
utilised to replace the electrolytic or crystal 
detector. He is the father of the thermionic 
valve, but important improvements have been 
made by others, notably by de Forest, and by 
Lieben and Reisz, who independently intro- 
duced a third grid electrode between the hot 
filament and the cold plate and thus converted 
the apparatus into a relay or magnifier, and 
by others who modified the form of the tube 
and schemed out the various methods by 
which a number of tubes can be connected 
in cascade. Much of this work was done 
during the war by a brilliant band of French 
physicists, under the lead of our friend and 
Vice-President, General Ferrié ; but im- 
portant work was also done by Round of the 
Marconi Company, by Langmuir and others. 
It is impossible here to do justice to the claims 
of the many concerned while the pioneer and 
essential investigations on the whole subject 
of electrons and their emission by hot bodies 
by Crookes, J. J. Thomson, Rutherford, 
Richardson and many others should not be 
overlooked. 

We are trying this evening to show you 
experiments in wireless telegraphy received 
without the use of any external aerial. As 
you know, until recently, for the purpose of 
receiving, as it is still for the purpose of 
transmitting, it was necessary to employ an 
aerial of considerable dimensions high up in 
the air, and, if in a town, generally above the 
roofs of the houses. To-night, however, we 
are going to show you receiving without any 
aerial of this description, the waves being 
received inside the room by means of a flat 
coil, or loop as it is usually called, only about 
a yard in diameter. ‘This, indeed, is the 
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reason for this meeting being held in this 
ancient lecture hall belonging to the Royal 
Society of Arts. Apparently, the architects 
and builders who designed places of this 
description in the middle of the eighteenth 
century knew that a hundred and fifty years 
. later we should require a hall like this, built 
entirely of brick-work and timber, wherein to 
receive wireless signals, whereas a hall such. 
as that of the Institution of Civil Engineers, 
where we usually meet, and which was com- 
pleted only just before the war, is so framed in 
with iron girders that the wireless waves are 
unable readily to enter, so that with an 
internal aerial signals cannot satisfactorily be 
received there. 

As you see, the loop that we are going to 
use consists merely of a wooden frame on 
which are wound a number of turns of wire 
їп a flat coil about a yard in diameter." There 
are, in all, a hundred turns, but by means of 
plug connections the number of turns in use 
can be varied. For most purposes about 
thirty-five to fifty turns give the best results, 
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tuning to suit the wavelength being accom- 
plished by means of an adjustable condenser 
connected across the terminals of the loop. 
These terminals are also connected to the 
T-valve amplifier shown in Fig. 7. This is 
a high frequency resistance amplifier of 
ordinary description such as has been frequently 
described. Its connections and electrical 


dimensions are shown in the figure, and when 


suitably adjusted it is self-heterodyning for 
Continuous wave reception. If desired, how- 
ever, electrostatic reaction between the plate 
circuits of any one of the valves and the grid 
of the first valve can be established by means 
of a small adjustable condenser, one plate 
of which is connected by means of a flexible 
cord to a plug which can be joined to any one 
of the plate terminals. As a general rule, 
however, this additional reaction arrangement 
Is not required 

The “out” terminals of this 7-valve high 
peace ane amplifier are connected 
to a 3-valve transformer low frequency 
amplifier, as shown in Fig. 8, to the “out " 
terminals of which the receiving telephones 
are connected through a telephone transformer. 
Connected also to the “ out " terminals of the 
3-valve amplifier is another special very low 
frequency amplifier, Fig. 9, which directly 
operates the movable coil of a siphon recorder 
without the employment of any mechanical 
relay suchasisotherwise required. “Thisspecial 
very low frequency amplifier, which is con- 
nected to the 3-valveamplifier through a step-up 
transformer, is also a resistance amplifier like 
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the 7-valve amplifier, only instead of its being 
constructed to respond to radio frequencies 
or to audible telephone frequencies, it is 
fitted with condensers of comparatively large 
capacity, with the result that it responds to 
the signal frequency, that is to say, to the fre- 
quency of the beat of the Morse key at the 
transmitting end. In addition, at the “ out ” 
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Fig. 9. 


This amplifier is seen on the lower right-hand side 
of photograph on page 50. 


end, two valve tubes are connected in parallel 
so as to give a larger current to operate the 
siphon recorder. ‘This arrangement, which 
is similar to that described by Messieurs 
Abraham ‘and Bloch, of the University of 
Paris, is advantageous in doing away altogether 
with the necessity of any mechanical relay. 
For the purpose of demonstration, and in 
order to let you see how the apparatus works 
before we commence to receive real wireless 
signals from a distance, we have fitted up 
another loop, with about thirty turns of wire 
upon it, in the far corner of the hall. This 
loop is connected with a buzzer and a Morse 
key, and, as you will observe, when Morse 
signals are transmitted by this arrangement, 
they are received on our receiving loop, 
amplified, and made audible to you all in the 
telephones, operating also the siphon recorder. 
What I particularly wish to make clear to 
you, however, is that in order to receive 
wireless signals with the maximum effect, the 
plane of the receiving loop has to point at the 
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place from which the signals originate, and 
that if the loop is turned round so that its 
plane is at right-angles to this direction, the 
signals are not received; indeed, by this 
simple means it is possible to tell, within a 
few degrees, the direction of the sending 
station, even though that station may be 
hundreds of miles away. 

It is really very wonderful that, with an 
apparatus like this, and using no extensive 
outside aerial but merely this little loop, that 
we are able actually to record on the siphon 
recorder signals coming from very great 
distances. For instance, if you take the case 
of Paris where about 200 kilowatts is em- 
ployed to send out the messages from the 
Eiffel Tower, even if we assume that the 
whole of this 200 kilowatts or the greater 
portion of it is radiated into space in the form 
of wireless waves, we have to remember that 
these waves are sent out in all directions, so 
that by the time they reach London, which is 
about 200 miles distant from Paris, they have 
become very attenuated. Indeed, the amount 
of energy received in London on the square 
vard or so presented by a loop of these dimen- 
sions, is this 200 kilowatts divided by the 
number of superficial square vards there are 
on the surface of a sphere of 200 miles radius. 
This works out at only :012 of a microwatt, 
or say one eighty-millionth of a watt, or 
one sixty-thousand-millionth of a horse power 
These are very small amounts of energy, and 
it says a great deal for the magnifying power 
of the modern amplifier that, with only such 
minute quantities to deal with, signals loud 
enough to be heard all over a hall like this, 
or strong enough to be recorded on a siphon 
recorder, can be obtained. 

Moreover, when once we can get signals 
strong enough to work relays, there is practi- 
cally nothing that we cannot do with them. 
In place of the siphon recorder we can, of 
Course, use an ordinary Morse printer, and 
we have arrangements here whereby the 
signals сап be made to turn on and off an 
electric lamp, so as to convert the usual sound 
signals into Hashzlight signals, or, again, we 
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can cause the signals to wave this tricolor 
flaz, appropriate to signals from Paris. 

We are now going to receive a message 
fron the Eiffel Tower, Paris, from our good 
frend and Vice-President, General Ferrié. 
Astou observe, It is now audible to you all and is 
being recorded by the siphon recorder. The 
mesage reads as follows :— 

“ General Ferrié and his assistants are 
sending to President Campbell Swinton 
and to the Members of the Wireless 
Society of London hearty salutations, with 
expression of their certitude that French 
and British union will continue to give 
splendid results everywhere, and particu- 
larly for Wireless Telegraphy.” 


of wireless telephony which, thanks to the aid 
of the valve, has now become a matter of 
everyday practice, particularly in connection 
with flying craft between which and the 
earth verbal communication can now readily 
be maintained over distances as great as 100 
miles. Moreover, transatlantic telephony, 
which I suggested in my address of 1914, 
would, if it ever took place, be by wireless, 
has actually, as I anticipated, been accom- 
plished between the United States, and Paris 
as long ago as 1915. That it is not yet in 
daily practical operation for Mr. Wilson to 
use at the present juncture is a matter for 
which politicians on this side may perhaps be 
not entirely unthankful. 
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Re production of portion of message received from General Ferri! on Siphon recorder. 


Fig. 10 gives a portion of this message as 
taken down by the siphon recorder. 

Here we have now a message from Slough, 
sent by Mr. Basil Binyon from the Radio 
Communication Company’s station. The 
Edel Tower transmission that we received 
was a spark transmission, but this one from 
Slough is by continuous waves produced by 
2 Poulsen arc. As you see, the note varies 
with the position of the adjustable condenser, 
this being reception by musical beats, or 
heterodyne. 

Then, finally, we now have a wireless 
communication, also on the continuous wave 
system, sent by the kindness of Major Hamil- 
ton from the Air Ministry. As you observe, 
the siphon recorder, actuated through the 
very low frequency amplifier, responds to 
these continuous wave stations equally as well 
as to the spark stations. 

I ought to mention that I am indebted to 
Mr. Horace Beck, of the well-known optical 
am of that name, for the loan of the apparatus 
whereby the writing of the siphon recorder 
ls projected on to the screen. 

No section of wireless is more indebted to 
the thermionic tube, both for receiving and 
also in connection with transmitting, than that 
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Indeed, so common is now wireless tele- 
phony that listening to the wirelessly spoken 
word has added a new joy to the amateur’s 
receiving station, as one never knows what 
next one may hear. To give a few instances 
only, a few months ago there was a Colonel 
who recited reams of poetry from Kenley, 
near Croydon. I do not know whether it 
was his own composition, but from his evident 
gusto I rather fancy so. Then, later on, one 
heard Mr. Godfrey Isaacs conversing with 
Sir Joseph Ward and the other Colonial 
Premiers. 

Then again, quite recently, we had Chelms- 
ford—or was it Marconi House—talking in 
a truly terrible mixture of Spanish and 
Esperanto to Madrid, as I understand, 
directly to King Alfonso of Spain, himself, 
who, however, unfortunately does not appear 
to have been furnished with the necessary 
apparatus to enable him to reply. Further- 
more, orchestral and operatic music from 
Rome has recently been heard by wireless in 
London, while the dulcet strains of the 
gramophone are not uncommon. Clearly we 
are only at the beginning of these disembodied 
sounds, this vox et preterea nihil; these 
voices conjured out of space. 
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"Then again, the general news to be picked 
up by wireless is now vastly more extensive 
than it was in pre-war times. Our own 
country, though it gives Greenwich time to 
all Europe, still sends out no time signals, but 
of these signals there are what appears to be 
quite an unnecessary number which are 
regularly received here several times every 
day from Paris, Nauen, and Lyons in Europe, 
and from Annapolis and Panama in America. 
Inaddition, there are numerous others emanat- 
ing from every corner of the earth. Next, 
there are the weather reports which tell us 
with exceeding. exactness the temperature of 
the air and the state of the sea, the direction 
and velocity of the wind, the visibility through 
the atmosphere, the position of the clouds 
and the behaviour of the barometer and other 
interesting details of the conditions obtaining 
in numerous places of which we have never 
heard and which we shall never see. 

We also get general news on politics and 


on current events all over Europe, if not as ' 


voluminous as appears in the daily papers, at 
any rate as complete as what is received on 
the club telegraph printing machines. Such 
news, moreover, is not only in languages such 
as our own but in French, German, Italian, 
Spanish, and Dutch, which some of us 
perhaps can hope to understand, but we also 
have messages, where from I am not very sure, 
in what I am assured are Polish, Roumanian, 
and Czecho-Slovak. Again, we get com- 
munications from Moscow and St. Petersburg, 
I presume from the Bolsheviks. "These are 
either in German or їп Russian modified to 
suit the limitations of the Morse alphabet 
which has, I believe, fewer characters than 
the true Russian language. Indeed, as a 
school of languages neither Pelman nor the 
Berlitz correspondence institution is in it with 
the modern wireless receiver. 

‘Then in addition to all this, there are 
numerous private messages both between 
ships in the channel and the various ports, and 
though it may not sound very exciting to hear 
that a vessel entering Antwerp has on board 
a cargo of bananas which it wishes to tranship 
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to London, and that the packing must be done 
with special care as the consumers of bananas 
in London are extra particular, still for a time 
the novelty and variety of even messages like 
these when intercepted from the ether, have 
a certain degree of attraction. More in- 
teresting, however, are some of the private 
messages, particularly those that are despatched 
from Germany, for though in the terms of 
our Post Office licence we may not divulge 
the import of their contents, it is, I must 
confess, gratifying to one's own personal 
curiosity to read the communications that are 
passing between those who largely control the 
world's hautes finances, as for instance a 
message that I recently recorded that was sent 
out from Nauen and signed by the Deutsche 
Bank, being addressed to “ Spy, New York," 
which is the registered telegraphic address of 
Messrs. Speyer Bros., the well-known inter- 
national financiers. 

To listen on a modern wireless apparatus 
is, in fact, to any thinking person, not far 
short of a revelation, and this too without 
any particular reference to the language or the 
meaning of what is said, for under these con- 
ditions one realises to some small extent the 
otherwise unknown but ceaseless activities 
that surround us. Everywhere, at all times, 
In this very room, at this present moment, all 
space is now permeated by wireless waves 
actuated by human intelligence and conveying 
human thought. Some strong in amplitude 
come from our own and other European 
countries. Others, weakened by expansion 
over long distances, reach us from America, 
Africa, Asia, and even from Australia. In 
greater or lesser degrees of attenuation, 
probably all of them reach us, though it is 
only the stronger ones that at present can be 
made to register their existence with sufficient 
exactness to deliver the messages that are the 
reason for their despatch. Without the 
necessary apparatus—delicate and wonderful 
apparatus such as I have brought to your 
notice this evening—we should know nothing 
of these waves. We should be entirely un- 
Conscious of their existence, for directly even 
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the strongest of them have not the 
sightest effect upon any one of the five 
senses which are the sole avenues whereby 


we appreciate anything that is external to 


oursel ves. 

Only a very few vears ago the means either 
for creating or for detecting these waves did 
not exist, and one cannot but wonder how 
many other physical activities there are going 
on around us concerning the existence 
of which we have not at present even a 
suspiCion. 

But lest I be misunderstood in this, let me 
impress upon you the desirability of keeping 
to effects of this kind which have a physical 
basis and can be put to physical experimental 
tests, for if extended to psychological pheno- 
mena, I fear that that way madness lies How- 
ever this may be, truly we live in a wonderful 
world, and not the least amongst its wonders 
is modern wireless telegraphy. 


Admiral of the Fleet Sır Henry B. 
Jackson, G.C.B, K.C.V.O, F.R.S,—I 
have been asked to propose, and I have very 
great pleasure in asking you to join with me 
in giving, a hearty vote of thanks to the Presi- 
dent for his very interesting and elucidating 
exposition of wireless telegraphy this evening. 
We all sympathise with him that his first 
experiment did notcome off, but he has made 
up for that in the later experiments. He has 
shown us what a wonderful thing wireless 


` telegraphy is, and as he has put it, the wonders 


are not yet at an end. I think we are only 
in the first stage of them, and I dare say a 
generation or two hence these things will be 
thought nothing of, as the wonders will .be 
increased to such an extent. However, I will | 
not keep you, but ask you to join with me in 
giving the President a hearty vote of thanks. 

The vote of thanks was carried with ac 
clamation and the meeting closed. 


neat American Amaiur Station. 
Owned by Mr. Raymond L. White. of Ennis, Texas, U.S.A., who is seen in the photograph. 
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The Wireless Society of London. 

Ап Ordinary General Meeting was held on 
March 26th in the Lecture Hall of the Institution 
of Civil Engineers, Mr. A. A. Campbell Swinton 
occupying the chair. Mr. L. A. T. Broadwood, 
A.M.I.E.E., read a paper entitled “ Harmonics 
in C.W. Transmission," which was followed by 
a discussion. А full report of the proceedings will 
appear in future issues. 

The Three Towns Wireless Club. 
(Affiliated with the Wireless Society of London.) 
February 1Mh.—A short description of the 

various forms of inductances most commonly 
found in wireless instruments was given by Mr. 
Voss; he also mentioned the best proportions of 
length, diameter, etc., to get the greatest amount 
of inductance for & minimum length of wire, thus 
securing the least possible damping. Mr. Rose 
added a description of the recently-introduced 
honeycomb types of coils, which show а great 
advance on previous methods of winding a large 
inductance in а small space. After the discussion 
which followed it was decided to seek affiliation 
with the Wireless Society of London, the Chairman 
(Mr. J Jerritt) pointing out some of the reasons 
rendering this course highly desirable. Mr. Rose 
gave notice of his intended resignation from the 
position of Hon. Secretary, owing to business 
matters claiming а larger portion of his time than 
hitherto, and making it difficult for him to give 
his attention to club matters. 

February 18th.—-Mr. J. Jerritt, in the chair, paid 
& tribute to the work of the retiring Hon. Secretary, 
Mr. W. Rose, who was also thanked by the members 
for his services, with & note of regret that he could 
not continue in office. Mr. L. J. Voss was elected 
to the Hon. Secretaryship, and it was also decided 
to appoint a Treasurer. This position fell to Mr. 
А. J. Canniford. The final settlement regarding 
affiliation was made, and this matter has since been 
completed. The strain on the Club finances caused 
by the weekly rental of the room was noted, and а 
decision was made to have as large а proportion 
as possible of outings during the coming session. 
Mr. Jerritt supplemented this with the offer of & 
room free of charge when necessary, for which he 
received the meeting's thanks. He then gave а 
demonstration with some Geissler tubes, and 
concluded with an X-ray experiment. Some 
beautiful effects were produced with the former, 
and several members took advantage of the latter 
E examine their hands, purses, ete., in a “ new 
ight." | 

February 25th.— One of the members broached 
the subject of ''Spiritualism," and an informal 
discussion on the possible relation of certain well- 
known phenomena to wireless took place. No 
definite relation could be shown, but the discussion 
brought to light many items of interest to the 
* ra dio- bitten." 

March 3rd.—The meeting was held at Mr. Jerritt's 
house. The P.M.G.’s permission having been 
received during the week, an aerial was erected, 
somewhat hastily, and sundry coils, condensers, 
crystals, ete., joined at the lead-in. Not a breath 


resulted, however, in spite of several members 
patiently 7 connecting up " in most of the possible 
(and some impossible !) ways. (However, with the 
natural cussedness of things, signals came roaring 
in the nezt day—when only two or three were 
present.) We had hoped to receive Chelmsford, but 
did not, so must wish for better luck in future. 

March 10th.— Better results were forthcoming at 
the next weekly meeting. There was, however, & 
counter-attraction, in the shape of a '' wireless " 
chair, which bumped the floor in answer to various 
questions put by the member who originally 
introduced the ‘Spiritualism and Wireless” 
question. There was no apparent physical effort 
on the part of the questioner or his confederate, 
and the strength of signals was not affected by 
turning the gas (light) up or down. In this, of 
course, it differs from pure radio; but how else, 
and to what extent ? However, levity aside, there 
appears to be some connection, and we look for 
further advances. 

All communications in future to the Hon. 
Secretary, Mr. L. J. Voss, at 16, Bedford Park, 
Plymouth. 

Sheffield and District Wireless Society. 

(Affiliated with the Wireless Society of London.) 

Definite proposals for affiliation with the Wireless 
Society of London having been put forward, it 
was decided at the meeting on February 6th to. 
take the necessary steps, and arrangements were 
afterwards made for the President, one of the 
Active Vice-Presidents. the Hon. Treasurer and one 
member of the Executive Committee to attend the 
Conference in London as representatives from this 
Society. 

Many of the members have now equipped their 
stations for reception, and keen competition is 
being shown in the design of efficient apparatus. 

The following fortnightly papers were read by 
members :— | 

Continuous Wave Transmission. by Mr. Н. 
Lloyd.—The author dealt with the various systems 
from the * Singing Arc" of the late Professor 
Duddell, to the more modern Poulsen Arc and 
H.F. Generators of Alexanderson and Goldsmith. 
The application of the Thermionic Valve was then 
described, and its valuable service during the war 
emphasised. The reading of the paper was followed 
by an animated discussion. 

Continuous Wave Rece ption was the subject of a 
most interesting lecture given by Messrs. L. Johnson 
and W. A. Ward. Various methods for detecting 
continuous or undamped waves were briefly out- 
lined, the descriptions being illustrated by а 
splendid set of lantern slides specially prepared for 
the purpose. The lecture concluded with a practical 
demonstration of C.W. reception by means of a very 
efficient. three-valve amplifier designed and built 
by the authors, the audience being enabled to 
hear several of the large Continental wireless 
stations at work. 

Wireless Telephony was dealt with by Mr. Forbes 
Boyd, on February 20th, the lecturer confining his 
remarks to the use of valves for transmission as 
practised largely in the Army during the war 
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The subject proved a most fascinating one and was 
illustrated by numerous diagrams. The interesting 
decussion which followed showed the evident 
desire of the members for further information to 
єзЫе them to carry out experimental work in 
ths direction. Several members reported having 
tard wireless speech at their receiving stations. 
The Society has a membership to date of ninety. 


| Brighton Radio Society. 
. (Affiliated with the Wireless Society of London.) 

The usual weekly meeting of the Brighton Radio 
Seriety was held on Friday, March 12th, at 7.30 
pm. at the temporary headquarters, Y.M.C.A. 
(Basement), Old Steine, and was well attended. 

The Secretary yave an account of his visit to the 
Corvention of the Wireless Society of London, and 
expressed his appreciation of the cordial reception 
acvorded him, and he was able to assure the members 
of the Brighton Radio Society that the advantages 
they would enioy, now that the Society has become 
athhated, were many. Mr. G. Gooderick, who also 
attended the Convention, endorsed the Secretary’s 
remarks, and stated that he had thorou,shly enjoyed 
the time spent with the Wireless Society of London. 

It was reported that the recently-projected work- 
shop was fast becoming a realization and that many 
members were working hard to bring this about. It 
is hoped that more suitable premises for the Society 
will be acquired shortly. Several new members 
were introduced during the evening, and buzzer 
practice was also carried on. 

Full particulars can be obtained upon application 
to the founder and Seeretary, Mr. W. P. Rogers, 
`* Grasmere,” Dyke Road Drive, Brighton. 


Bristol and District Wireless Association. 

(Affiliated with the Wireless Society of London.) 

A meeting of the above Association was held in 
the Physics Lecture Theatre, University of Bristol, 
on Friday, March 19th, at 8 p.m. The Chairman 
was the Rev. W. P. Rigby, who voiced his pleasure 
at seeing at the meeting some of the members of 
the old Association. 

Mr. L. S. Palmer, B.Sc., delivered an interesting 
lecture on ‘* Thermionic Valves," in which he gave 
a short account of the forerunner of the three- 
electrode valve, namely, the two-electrode valve of 
Fleming. Passing on to the three.electrode valve, 
he showed by means of lantern slides and apparatus 
vanous uses to which it could be put. Не also 
explained the reception of continuous waves by 
the " beat" method. Unfortunately, owing to 
certain. dates clashing, the lecturer was unable to 
exhibit all the apparatus he had intended. 

Following the lecture a good number of questions 
were axked. 

A vote of thanks was accorded Mr. Palmer, who, 
it is hoped, will be able to give another lecture to 
the Association at а not very distant date. In 
proposing the vote, the Chairman stated that he 

come to the meeting knowing very little about 
valves, but that he would go away feeling he knew 
auite a xood deal. 

The Hon. Secretary is Mr. A. W. Fawcett. 
Subscriptions should be sent to the Hon. Treasurer, 
Mr. J. Carpenter, 35, Sunnyside Road, Weston- 
super- Mare, 


Burton-on-Trent Wireless Club. 

(Affiliated with the Wireless Society of London.) 

A meeting of the above Club was held at the 
Burton Daily Mail Offices on March 17th, Mr. A. 
Chapman presiding. 

An interesting lecture was given by Mr. Selby, 
with a demonstration of wireless sets. In the 
course of his lecture he dealt specially with tele- 
phone receivers (incidentally warning the members 
not to buy cheap ‘phones) and valve amplifiers. 

Mr. Smith suggested that all members who were 
making amateur sets should bring their apparatus 
to the club meetings for examination by and for 
the interest of the other members. The Chairman 
expressed the hope that lectures by experts on 
wireless telephony might be arranged later, and 
Mr. Selby suggested that during the summer 
experiments with kite aerials and cther simple 
appliances might be made. 


Plymouth Wireless Society. 
(Affiliated with the Wireless Society of London.) 
March 5th.—Mr. S. V. Branton in the chair, 
supported bv the Committee. Mr. R. C. Laws 
read a paper on * Land Line Telegraphy," giving 
a short outline of the working of the Single Current 
Simplex and Double Current Working, and the 
enormous progress of the Post Office Telegraphy 
since beiny taken over by the Government. Mr. R. 
Holwill also read а paper on * Communications in 
Mesopotamia "—-a brief outline. giving insight into 
communications and their gradual establishment. A 
description of the principal towns on the lines of 
communication proved of great interest. 

March 12th.— Mr. R. C Laws in the chair, with 
а full meeting. It was proposed, seconded, and 
carried by the meeting that Mr. S. G. Monk, B.Sc., 
A.M.I.E.E., be elected Vice-President. Mr. S. Bond, 
in a short paper on '' The Operator at Sea," gave 
useful information on the general bearing, require- 
ments, uniform and maintenance of uniform. Also 
an interesting paper was read by Mr. L. Norman on 
“ The Personal Experience of a Pilot in the R. A. F.," 
dealing with his life in England and France. Points 
of special interest were: types of aircraft, the 
simplicity of wireless (from his point of view) on 
an aeroplane, and thrilling encounters during 
bombing expeditions and patrols. 


Birmingham Wireless Association. 

A meeting of the above Association was held, on 
March 10th, at 7.30 p.m., at the Birmingham and 
Midland Institute. There was an attendance of 
sixty-eight, and forty-two names were given in as 
prospective members. The President (Mr. E. W. 
Dobbs), opened the meeting by stating briefly the 
objects of the Association, and suggesting condi. 
tions of membership. 

A discussion followed. in which Dr. Ratcliffe, 
Messrs. Shaw, Upton, Whitfield апа others took 
part. The only difficulty seemed to be concerning 
the title of the Association. At present it is a 
section of the Scientific Society, and, if possible, 
it is hoped to revert to the old title. The annual 
subscription is 105. 64. for external members, and 
5s. for members ot the Institute. 
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Mr. Briggs, of the Birmingham School of Wireless 
Telegraphy, made а very kind offer to allow 
members to see the apparatus any time during 
school hours. and he stated he would also be 
pleased to arrange other times when the apparatus 
could be demonstrated and used. The school, of 
course, will have all the latest instruments, and 
the opportunity of seeing and using them should 
prove а very valuable help to many members. 

The date of the next meeting will be sent to all 
who left their names at the last meeting, and if 
there are any prospective members who were not 
present on March 10th, or who failed to leave their 
names and addresses. they shou!d notify the Hon. 
Secretary. Mr. J. C. Watkins, 215, Alexander 
Road, Acocks Green, Birmingham. 


The Edinburgh Wireless Club. 

The first rneetiny of the above Club was held on 
February 29th in the rooms which have been taken 
provisionally in the ‘ Outlook Tower." 

Intending members present examined the situa- 
tion and its possibilities as regards the installation 
of a receiving station, with favourable results. 

Two members present offered their apparatus. 
which is still, however, in the care of the Post 
Office, for club use. 

The following resolutions were passed :— (1) That 
& permit to erect and use а receiving station 
employing valve amplifiers be applied for. (2) That 
buzzer classes he instituted as early as possible. 
(3) That the Club be advertieed more widely. 
(4) That necotiations for affiliation with the Wire: 
less Society of London be made. (5) That the 
subscription be fixed pro tem. at 5s. entrance fee 
and 10s. annually. Pending further developments 
the meeting was closed. 

Owiny to the difficulties which appear from all 
dp I expect that it will be some time before 

" get going " properly, although great keenness 
was shown by everyone. 

During the course oi the meeting Mr. W. Winkler 
was appointed Hon. Secretary. 

If intending members will apply to that gentle- 
man, address 9, Ettrick Road, Edinburgh, he will 
be pleased to give them all necessary information. 


Halifax Wireless Club. 

Under the above title a new amateur wireless 
club has been formed, with headquarters at the 
Y.M.C.A., Clare Hall. Halifax. The Hon. Secretary 
is Mr. L. Pemberton. 

The committee has decided to affiliate the club 
with the Wireless Society of London. 

The Postmaster-General’s licence for a receiving 
set has already been obtained, and an aerial 
erected. One of the meinbers has kindly loaned 
to the club a sinule-valve set. with which excellent 
results have been obtained. 

At present the membership of the club is about 
twenty. New members will be welcomed, and all 
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interested should communicate with the Hon. 


Secretary. at the Y.M.C.A. 


Liverpool Wireless Association. 

The re-opening meeting of the above Association 
was held at McGhie’s Café, 56, Whitechapel, 
Liverpool, on March 17th, when plans were arranged 
for future activities. It was recognised that it was 
more than ever important that wireless experi- 
menters should band together for mutual help and 
protection. 

The subscription was arranged at 5s. per annum, 
meetings to be held the second and fourth Wed- 
nesdays in the month. It is intended to apply for 
affiliation with the Wireless Society of London. 

Mr. S. Frith, 6, Cambridge Road. Crosby, is 
Hon. Secretary and Treasurer pro. t^m. 

A cordial invitation is extended to all persons 
interested in wireless telegraphy to attend the 
meetings, and to join the Association, which was 
one of the first in the United Kingdom. 


The Glamorganshire Scientific Wireless 
Research Society. 

Under the above title, and with a nucleus of 
sixteen members, a new amateur wireless club has 
been floated in Mountain Ash. Glamorganshire. 
The Hon. Secretary is Mr. A. E. Hay, 6, Oxford 
Street, Mountain Ash. and Mr. W. A. Andrews 
(late Captain. R.F.C.), head of the Wireless Depart- 
ment at the Technical College, Cardiff, has promised 
his support, and has kindly placed the Wireless 
Department of the College at the disposal of the 
Club for meetings. etc. 

The Technical College, Cardiff. is making appli- 
cation for & wireless transmitting licence (for 
research purposes). 

Will all interested please communicate with the 
Hon. Secretary. Mr. A. E. Hay. New members 
will be cordially welcomed. 

Wireless Club for Surrey. 

Mr. William Le Queux. the famous novelist, is 
organising an Amateur Wireless Club for Surrey. 
Intending members should communicate with 
Mr. Le Queux at Lavender Cottage, Guildford. 

Wanted. 

To form Wireless Clubs at Chelmsford, Croydon, 
Birmingham, Halifax, Spalding, Doncaster, Exeter. 
Grimsby., Gloucester, Bradford and Preston. Those 
interested should communicate with Mr. C. E. 
Jackson. 3, Seymour Street, Chelmsford ; Mr. A. F. 


Lake. 318, Brighton Road, South Crovdon: Mr. 
A. H. Staples, Y.M.C.A., Dale End, Birmingham ; 
Mr. W. G. A. Daniels. Pinchbeck Road, G.N.R. 


Crossing. Spalding ; Mr. А. Н. Wasley, Glenholme, 
Ravensworth Road, Doncaster: Mr. Н. E. Allcock, 
l. Prospect Villas, Heavitree, Exeter; Mr. C. 
Hewins, 42, St. Auzustine Avenue. ‘Grimsby ; 
Mr. J. Mayall. Burfield Lodge, St. Paul's Road, 
Gloucester: Mr. J. Bever. 85, Emm Lane, Brad- 
ford, and Mr. A. Wilkinson, 176. Tulketh Brow, 
Ashton. Preston. 
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Under this 


heading ше publish COMPLETE 


instructional articles, forming a series 


specially designed and written for beginners in wireless work. Hardly any mathematics 
will be introduced, and we hope to present the fundamental facts of wireless in such a 
manner as will prove attractive to a much wider range of students than that tor which 


this series is primarily intended. 


ENERGY AND POTENTIAL. 


N most textbooks electricity is defined as 

a form of energy, recognised by the effects 

it produces. Like most abstract quantities 

energy is practically impossible to define. 

We are only told how to recognise it when 
we meet it In various forms ; and if we look up 
the definition of energy, we find some such a 
statement as: “Energy is that which is 
capable of doing work,” which again only 
enables us to recognise energy in one form or 
another. If we see a spring driving a train of 
clock-wheels, we know there is energy in the 
spring, because it is performing work. And if 
the spring is coiled up and at rest, there is still 
energy in it, because if allowed to uncoil it 
would set a mechanism in motion. 

A law, known as the Law of Conservation 
of Energy, states that “ Energy can neither 
be created nor destroyed." Viewed from this 
standpoint, we see that the term “ generator 
of electricity " is, strictly speaking, wrong. 
A dynamo merely converts the mechanical 
energv supplied to it, into electrical energv. 

This electrical energy can be utilised in 
various ways. It may be converted back into 
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mechanical energy, such as when a motor Is 
used to drive machinery, or it may be converted 
into heat and light by means of lamps. 

Working back, we see that energy 15 sup- 
plied to the dynamo from, let us say, a steam 
engine. This steam engine derives its energy 
from the coal in the furnace. The coal 
originally derived its energy from the sun, the 
source of most of the energy supplied to the 
world. Fig. 1 gives some idea of the various 
forms in which energy appears before it comes 
to us as electricity. 

This brings us to the forms in which energy 
can exist. When we come to compare the 
energy stored in coal with the energy of a 
fly-wheel rotating on its shaft, we see that it 
can obviously take two forms—energy at rest, 
and energy in motion. The former is spoken 
of as potential energy, and the latter as kinetic 
energy. 

Consider a weight on the surface of the 
earth. If we lift that weight one foot above 
the level of the earth we expend a certain 
amount of energy. The weight Is now 
possessed of energy due to its position above 
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the ground level. If it were allowed to fall 
it would perform work. As long as the weight 
is fixed at a certain height, it possesses potential 
energy due to its position. Now, if we attach 
a cord to the weight and connect it to a train 
of wheels, the potential energy will be trans- 
formed into kinetic energy, and the wheels 
will revolve. 

It must be noted that whatever amount of 
energy we put into a system we can never 
obtain exactly the same amount in the form 
in which it is desired. А certain amount, 
however small, is always converted into heat, 
and is dissipated in the surrounding atmosphere. 
In the case referred to above, a certain amount 
of energy is expended in heat due to the 
friction of the air and the friction of the 
various supports and bearings of the train of 
wheels. 

The less energy that is lost in this manner 
the more efficient is the apparatus said to be. 

All physical quantities such as work, 
velocity, electrical power, etc., are expressed 
in terms of fundamental units of length, mass, 
and time. 

The unit of length is taken as the 
centimetre ; that of mass is the gramme, and 
unit time is considered as one second. This 
centimetre-gramme-second (or C.G.S.) system 
forms the basis of the everyday units of power 
and electricity. 

We know that we cannot do work without 
overcoming a force. If we wish to lift a 
weight from the floor we are acting against 
the force of gravity, which must be overcome 
before the weight can be lifted. If we lifted 
the weight twice as high as at first we should 
perform twice as much work. Work can 
therefore be said to be proportional to force, 
and to the distance moved. 

The unit employed in speaking of work is 
known as the erg. Опе erg of work is that 
amount of work done in pushing a mass of 
one gramme for a distance of one centimetre 
against unit force. 

The unit of energy is the same as the unit 
of work. The reason for this is seen from 
the definition above. If a body possesses ten 
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units of energy it is obviously capable of 
performing ten units of work; or, speaking 
generaly, unit energy is the capacity for 
doing unit work. 

It is obvious, on consideration, that the 
question of time must play a part in the work 
done. We may lift a pound weight one 
foot high in a second, or we may take an hour 
to do it. 'There must therefore be some 
quantity which will express the rate at which 
work is done. 

The unit quantity is known as the watt, 
which is equivalent to ten million ergs of 
work per second. 

The common unit of power is the horse- 
power. 

This was originally based on the actual 
amount of power exerted by the horse in 
unit time, but it is easily seen thatsuch measure- 
ments are liable to error. However, the unit 
“ horse-power ” is still accepted for everyday 
use. The relation between the units is as 
follows :— 

One horse-power is equivalent to 550 
pounds raised one foot high in one second. 

As one foot-lb. equals 1:356 x 107 ergs, one 
horse-power is equal to | 

550 x 1:356 x 107 ergs. 
— 146 x 10° ergs or 746 watts. 

The question of the units of work will 
arise again when we consider the actual 
measurements of electric potential. 


POTENTIAL. 


The early experiments on electricity were 
confined almost exclusively to that which we 
now call “static”? electricity. ‘ Dynamic 
electricity,” or electricity in motion, was not 
considered until the researches of Volta, 
and, later, those of Faraday. 

In the early stages of electrical experiments 
several theories were advanced to account for 
the peculiar effects observed when glass, 
resin, etc., were rubbed by dry cloths. 

It appears that the terms “ positive " and 
“negative ” as applied to electricity were first 
formulated by Franklin, who propounded the 


following theory :— 
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All bodies contain an electric “ fluid” 
uniformly distributed throughout them until 
t is disturbed by friction or other means. 
Thus, when a rod is rubbed, the “ fluid ” is 
distributed unequally between the two bodies, 
one being said to have more, the other less, 
than the average. Franklin termed the body 
possessing more electricity positive, while the 
other was termed negative. 

Of course, in view of present-day know- 
ledge, the term “ fluid" as applied to elec- 
tricity is quite erroneous. Electricity is not 
а ша, however much it resembles one in its 
properties. Nevertheless, for practical pur- 
poses the idea that electricity can flow along a 
conductor is useful, provided we take care not 
to confuse assumption or analogy with facts. 

It was found, in dealing with the attraction 
and repulsion of electrified bodies, that some 
sort of unit was essential by which the 
intensity of various charges of electricity 
could be compared. The electrostatic unit of 
electricity was therefore defined as that 
quantity of electricity which, when placed 
at a distance of 1 centimetre from a similar 
and equal quantity, repelled it with unit 
force. 

Imagine, now, a small positively-charged 
ball, standing by itself on a table. If we 
bring a similarly charged ball near it, the 
rst one would tend to repel it. The repulsion 
would depend on two things (1) the amount of 
charge on the second ball, (2) the distance at 
which it is placed. As the two balls are 
brought nearer and nearer to each other 
the repelling force will grow greater and 
greater, and we shall have to exert more 
and more force to bring the two balls 


together. (Fig. 2). 


Fig. 9. 
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As we move the balls nearer and nearer 
we perform a certain amount of work against 
the force exerted by the first sphere. If we 
released the pressure the two spheres would 
fly apart. Obviously, then, both spheres 
possess the capacity for doing work. ‘This 
capacity for doing work, possessed by either 
sphere, is said to be its potential. 

Returning for a moment to our previous 
definitions of work, it will be seen that if 
we lift a pound weight 4 feet we expend 
4 foot-lbs. of work, and if we allow the 
weight to fall, it will expend 4 foot-lbs. of 
work in falling back again. 


The potentia! at any point, therefore, is the 
amount of work that must be performed on 
a unit of electricity in order to bring it up 
to that point from an infinite distance. It 
follows, therefore, that at a point infinitely 
distant from any electrified body, there would 
be no forces, exerted, and the potential, 
therefore, would be zero. 

From the foregoing it is but a step to 
proceed to define difference of potential. ‘The 
difference of potential between two points is 
the amount of work done in carrying a unit 
of electricity from one point to the other. 

Therefore, unit difference of potential 
exists between two points when we have to 
expend one erg of work in transferring one 
unit of electricity from one point to the 
other. 

In dealing with electro-magnetism ог 
electrodynamics (as opposed to electrostatics) 
these definitions still hold true ; but we shall 
have to adopt a unit of convenient dimensions 
as a standard. It has probably been noticed 
that the C.G.S., or absolute units, are some- 
what inconvenient for everyday measure- 
ment. The work we do is not measured in 
ergs, but in horse-power, or foot-lbs. Similarly 
the unit of potential is taken as the «0/7 (after 
Volta, the Italian physicist), which is equi- 
valent to 100,000,000 or (108) absolute units. 
If two wires having a difference of potential of 
| volt are joined, and unit quantity of elec- 
tricity passes in unit time (1 second) the wire 
Is sald to carry a current of 1 ampere. 
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А summary of the practical units is given 
below :— 

Unit Potential exists between two points 
when it requires one erg of work to convey 
a unit charge of electricity from one point to 
the other. The practical unit of potential is 
the Volt, which is equal to 108 absolute 
units 

Unit Current of electricity is that current 
which conveys unit charge of electricity past 
a given point in | second. The practical unit 
is the Ampere. If unit current passes in a 
wire having a difference of potential of 
1 volt between its extremities, the wire is 
said to have a resistance of 1 ohm. (Fig. 3). 

One watt, therefore, is equivalent to the 
product of 1 volt and ] ampere. 

A convenient multiple of this, in dealing 
with large amounts of power, is the Kilowatt, 
which equals 1,000 watts. 
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Fig. 3. 


Lastly, if 1. ampere is flowing under a 
pressure of 1 volt, unit power is produced. 

Unit power, it will be remembered, is 
“rate of working," and in practical units is 
the watt (107 ergs per second). 


NOTE.—In Fig. 4, page 28, the direction of the arrow heads on the lines of magnetic flux should be reversed: 


The CONSTRUCTION of AMATEUR 


WIRELESS APPARATUS 
A Crystal Receiver with Valve Magnitier (Part I). 


HE present series of articles is 
intended to provide the amateur 
with sufhcient information to 
enable him to make up most of 
his own apparatus. Many, of 
course, may wish to avail themselves of the 
services of manufacturers advertising in the 
WinELEsS WoRLp, and purchase the compo- 
nent parts of a set ; but others, whose means 
are more limited, will be glad of some practical 
information and advice so that they may 
become manufacturers for themselves. 

When constructing apparatus the amateur 
should always endeavour to make each part 
a well-finished vet not too elaborate article, 
bearing in mind that as he improves his 
knowledge he will wish to use his parts for 
more useful and sensitive apparatus 


It is intended to outline in this article the 
design and construction of a Valve Receiver 
giving “ reaction " magnification over a wave- 
length range of 300 metres to 3,000 metres. 
We shall use what is known as the “ French ” 
valve, which has a spiral grid and cylindrical 
anode mounted in a spherical shaped glass 
bulb. 

The circuit we shall use is as shown in 
Fig. 1. 

Stated briefly the operation of the circuit is 
as follows :—The high-frequency oscillations 
in the aerial circuit will give high-frequency 
voltage changes across the aerial inductance, 
and as the grid is connected to the top of the 
inductance these *voltage changes will vary 
the normal potential ofthe grid. If the 
normal grid potential is adjusted to the right 
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point on the characteristic curve these H.F. 
variations will be repeated in the plate circuit, 
and if the secondary circuit is in tune with the 


Fig. 1. 


aerial circuit the variations in the plate current 
will build up the amplitude of the oscillations 
in the secondary circuit. Then if the re- 
action or coupling coil is properly adjusted, 
part of the oscillating energy in the secondary 
circuit may be coupled back into the aerial 
circuit to build up the voltage changes on the 
grid and give bigger changes still in the plate 
current, increasing still more the amplitude 
of the oscillations in the secondary circuit. 
This process is repeated and maximum signal 
strength obtained by carefully adjusting and 
readjusting the variable units of the set. The 
valve, being adjusted for the most efficient 
Н.Е. magnification, will not be an efficient 
rectifier, hence a crystal and potentiometer 
are used in conjunction with a telephone 
transformer and low resistance telephones. 
The complete outfit will consist of :— 


The Aerial. 


l. 

2. The Aerial Inductance and Condenser. 

3. Unit comprising Coupling Coil and 
Jigger Secondary with Jigger Switch 
complete. 

4. Secondary Condenser. 

5. Valve Holder, Filament Resistance, and 
Grid Potentiometer. 

6. High Tension Battery. 

1. Telephones and ‘Telephone Trans- 


former. 
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8. Crystal Holder and Potentiometer. 

9. "Telephone Condenser. 

10. 6-Volt Accumulator of 20 or 40 
ampere hours' capacity. 

Item 1.—The Aerial. A full description 
was given in WinELEssS Wonrp, December, 
1919. ' Ап Amateur Receiving Set." Maxi- , 
mum length allowed by Post Office is 100 feet 
of single wire or 70 feet of twin wire. 

Пет 2.—The Aerial Inductance was also 
fully described in the above-mentioned article. 

The Aerial Condenser of 0-001 mfd. should 
be purchased. If preferred a Variometer may 
be incorporated in the Aerial Inductance unit. 
A description of a variometer was given in 
the “ Amateur Wavemeter " article, WIRE- 
LESS Wor Lp, April 3rd, 1920. 

Item 3.—Coupling Coil and Secondary Unit 
may be made up together with a small switch. 

Item 4.—Secondary Condenser of 0:0005 
míd. It will be better to purchase this. 

Item 5.—Valve Holder for French type 
valve may be constructed as shown by Mr. 
E. W. Kitchen, WinELEss Wonrp, February, 
1920. : 

The filament resistance of 3 ohms and grid 
potentiometer of 200 to 300 ohms may be 
made up. 

Item 6.—H.T. Battery can be made up of 
fifteen 4-volt pocket-lamp batteries—‘“* Ever 
Ready" type. This should not be made up 
until last, so that the cells may be in good 
condition when the set 1s ready for use. 

Item 1.—Telephones should be purchased 
and a Telephone Transformer made up as 
described by Mr. А. D. Kent, WIRELESS 
Wortp, March, 1920. 

Item 8.—Crystal Holder. Described 
Wirecess Wonrp, December, 1919. 

Item 9.—Telephone Condenser of 0-003 to 
0:004 mfd. may be made up. 

Item 10.—Six-Volt Accumulator must be 
purchased. "The larger the capacity in ampere 
hour rating the better. 


in 


ConstructionaL DETAILS. 
Taking the items of apparatus in the 
foregoing order, items 1 and 2 need not be 
discussed here. “Lhe 3rd item, a coupling 


APRIL 17, 1920 


T Yi 


: 
$ 


THE WIRELESS WORLD 


g 


coil and secondary unit we must make up 
ourselves. Fig. 2 gives a general idea of what 
is required with approximate dimensions. 

The base can be made of wood about 
20” by 8” and 4” thick. Three wooden 
supports will be required, two of them to hold 
the large former and the third to be used to 
form a support for the brass tube along which 
the small former is permitted to slide. 

General dimensions are given in the sketch. 
This shows the large former to be 5" in 
diameter ; it will therefore be necessary to 
make a hole 5" in diameter in the wood 
supports for this former. If possible ebonite 
or fibre should be used for both formers, or a 
very good substitute can be made with thin 
Bristol board rolled round, several thicknesses, 
in the form of a tube of the required diameter. 
In order to make this tube of good insulation 
the Bristol board must be varnished with thin 
shellac varnish whilst rolling, and finally baked 
in a warm oven to dry and harden off. When 
taken out of the oven it should be left to cool 
and then carefully fitted into the wooden 
supports. For convenience of winding the 
final mounting into the base should be left 
until the last operation. 

To make the smaller or coupling coil, two 
wooden discs are required, 3” in diameter, 
and $” thick, having a 1" diameter hole in the 
centre to allow the brass tube to fit in “ friction 
tight.” 

These two wooden discs will form the two 
end supports for the former. A Bristol board 
tube must be made 5” long and 3” diameter. 
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This tube can be built up on the wooden 
discs, the cardboard being neatly pinned on to 
the discs. 

The formers are now ready for winding ; 
should the surface of the former be uneven 
it is a good plan to wrap round it one or two 
layers of varnished or waxed paper, to give 
an even surface to wind upon. 

A 3” hole must be drilled in the first and 
third wooden supports to allow the brass tube 
to rest in and finally a thin piece of wood 
may be screwed on to the supports to prevent 
the tube shifting when the position of the 
coupling coil is varied. 

If desired, a terminal board can be made 
up with four terminals upon it, to which to 
bring the leads of the two coils. The base 
of this must be made of ebonite or fibre, 
because sufficient insulation. will not be 
obtained by merely screwing the terminals 
direct into the base of the stand. This 
terminal board is quite optional. 

In order to tune the large former to апу 
wavelength from 300 to 3,000 metres with 
the condenser having a capacity of 0:0005 
mfd., it will be necessary to make tappings 
on the winding, the leads from which must 
be connected to a switch in order to reduce 
the value of the inductance to be within range 
of the desired wavelength to be received, in 
conjunction with the variable condenser. 

Particulars of winding and values for the 
same will be given in the next issue, when 
we shall give further particulars of the other 
parts of the receiver. 


ALTERNATING CURRENT WORK 
WITH REFERENCE TO THE 
THREE - ELECTRODE VALVE 


Ву К. C. CriNKER. 


r 


SIMPLE formof triode connection 
for the generation of oscillations, 
is shown in Fig. 7. L and C 
form the main oscillating circuit, 
and with resistance R may be 


regarded as a “dummy " aerial. 


0000000000 


+ 
Fig. 7. 


For the present purpose we may assume, 
which is very nearly true, that the frequency 
of oscillation is the natural frequency of 
circuit LCR. We may take the following 
figures :— 

A=2000 metres (n= 150,000), 
R=30 ohms. 

For a frequency of 150,000 the product 
LC must be closely 1000, where I is in 
millihenries, and С in cm. We can, 
therefore, vary the ratio of L to C without 
affecting the wavelength ; but this variation 


will affect the quantity с which is the 


effective resistance of the oscillating circuit in 


Continued from page 32. 


the plate circuit of the valve. A tabulation 


will make this clear :— 


LC | L C | R E (ohms) 
(milli- | (cm.) CR 
hen.) 

1,000 | 0-5 | 2,000 |30| 7,500 

1,000 | 1-0 | 1,000 | 30) 30,000 

1,000 | 20 | 500 |30| 120,000 

1,000 | 30 | 333 |30| 270,000 


The question now arises as to what value of 


с is the best to use with a given triode if 
it is desired to obtain the maximum alternating 
current output, ze. the maximum value of 
PR. 'To decide this, we must consider the 
characteristics of the triode itself. Fig. 8 
shows a group of curves for a certain triode, 
each curve showing the relation between grid 
voltage and plate current for a fixed plate 
voltage. | 

Confining attention to the straight portions 
of the graphs, we note that (1) their slopes 
are all practically the same, #.¢., the change of 
plate current per grid volt is constant, and (2) 
the effect of changing the plate voltage is to 
shift the curve horizontally by an amount 
(measured in grid volts) proportional to the 
change in plate voltage. Taking the values 
shown in Fig. 8, the plate current changes 
by 0-5 milliamps per grid volt, while the 
* shift" is 10 anode volts per grid volt, or a 
voltage ratio of 10 to 1. 

If, now, we apply to the grid circuit an 
alternating E.M.F. of 10 volts maximum 
value, we can regard the plate circuit as 
experiencing an alternating E.M.F. of 100 


67 


APRIL 17, 1920 


Milliamps рәге 
i mS 
КУ 
тА, 
a 77 
FY, 6 
SL < 
27 
Р 
X, 5 


| -J0 -20 -10 о 10 20 30 
Volts grid 


-~ Fay. 8. 

volts maximum value. In other words, the 
plate circuit behaves as if it contained an 
A.C. generator giving 100 volts maximum on 
" open circuit," t.e., when no variation of 
plate current is allowed. ‘This condition can 
be realised by including in the plate circuit 
a very high reactance of low resistance 
which will practically prevent any A.C. 
component, while allowing the D.C. com- 
ponent to flow freely. The line XY in Fig. 8 
then represents the variation of grid and plate 
voltages for a D.C. plate voltage of 200. The 
A.C. plate current is practically zero, but an 
A.C. voltage component of 100 maximum is 
“ generated " in the plate circuit. 

Now, if we cut out the reactance, this 
A.C. plate voltage will disappear and give place 
to a plate current having an А.С, component 
of 5 milliamps maximum, corresponding to 
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the applied grid voltage of 10. |The line 
X'Y' now represents the oscillation, and is 
obviously part of the 200-volt curve. 

Figs 9 and 10 show the two conditions 
described. The plate circuit is supplied from 
D.C. source С, whilst the grid circuit is 
supplied from A.C. source С, at 10 volts 
(maximum). In Fig. 9 а very high reactance 
L is placed in the plate circuit. This 
substantially prevents any A.C. current ffom 
flowing, but allows the D.C. to pass. Looking 
at the plate circuit as an A.C. generator, this 
may be regarded as the “open circuit” or 
"no load" condition, the full generated 
voltage of 100 appearing across the reactance 
L. In Fig. 10 the reactance is removed. 


Fig. 10. 
This may be regarded as the “ short circuit ” 
condition of the generator, where the voltage 
of 100 is all absorbed in driving the A.C. 
current of 5 milliamps through the triode. 
The effective resistance is therefore— 


100 

and this we will call the “ triode resistance.” 
If, now, we add external resistance, keeping 
the D.C. plate voltage constant, we can 
calculate the A.C. current by adding the 
external resistance to the triode resistance. 
For example, a resistance of 20,000 ohms 
placed in the plate circuit will reduce the 
A.C. current, in the foregoing case, to one-half, 
or 2:5 milliamp. The line of oscillation will 
then be along PO in Fig. 8, and have a 
slope midway between XY and X'Y'. 


(To be concluded). 


BOOK REVIEWS 


WIRELESS TELEGRAPHY | AND 

TELEPHONY: FIRST PRINCIPLES, 

PRESENT PRACTICE AND TESTING 

Ву Н. M. Dowsetr, M.LE.E, F.P.S.L., 
M.Inst. R. E. 


London : The Wireless Press, Ltd., pp. 331 
+ xxxi 95. net. 


CCORDING to the author this 
book has been designed to act 
as a connecting link between 
the elementary textbook and the 
advanced ‘treatise, and, in par- 

ticular, to meet the demand for a book of 
instruction which can be used in sequence to 
the Handbook of Technical Instruction for 
Wireless Telegraphists by J. С. Hawkhead 
and the author himself. We are of opinion 
that both of these purposes are admirably 
served by the volume under review and, 
further, that the book has a much wider 
significance than is indicated in Mr. Dowsett’s 
modest claims. 

Chapter 1, which is entitled “ The Nature 
of Electricity and the Atom,” ts notable in 
that it contains a striking conception of the 
atom as an electron vortex. In the model 
atom described, a core of “ positive electricity ” 
has no place, and this, we believe, marks a 
distinct advance in the evolution of electronic 
theories of the atom. Limitations of space 
prohibit a discussion of this theory, which we 
should like to see expounded more fully else- 
where, when perhaps Mr. Dowsett will 
divulge his method of calculating the approxi- 
mate sizes of atoms. 

Chapter 2 is a discussion of phase.displace- 
ment effects in elementary circuits and includes 
a useful section devoted to vector diagrams. 
Chapter 3 is a detailed treatment of the spark 
discharge, which should be of enormous 
interest, especially to ship-station operators. 

Chapter 4 deals with C.W. transmitters 
and includes, of course, descriptions of the 
Duddell 2,000-cycle alternator, the Alex- 


anderson machine, the H.F. alternator of the 
Société Frangaise Radio-Electrique, the Gold- 
schmidt alternator, the Marconi “ Timed 
Spark " method, the Duddell arc, the Poulsen 
arc, the Marconi-Poulsen arc and the valve 
oscillator. 

Chapter 5 is headed “ Thermo-ionic Effects 
and Oscillation Valve Phenomena,” and 
appears to be fairly up-to-date, even with 
regard to wireless telephony. ‘Those who 
know the rapidity with which this branch of 
radio work has developed will realize that we 
have not in the preceding sentence attempted 
to “damn with faint praise ” this section of 
the book. Writing on the subject of wireless 
telephony for a book to be published months 
afterwards, must be somewhat analogous to 
climbing the greasy pole—a continuous energy 
output and a constantly lengthening pole. 

Chapter 6 is unique. It is a description 
of the special apparatus used for high-speed 
transmission and reception, a subject we have 
never seen treated so fully before in one publi- 
cation, and one which will probably acquire 
greater general interest upon the establishment 
of an Imperial Wireless System. 

It is to Chapters 7 to 14 we particularly 
direct the attention of our readers. These 
chapters occupy half the volume and cover 
the measurement of Current, E.M.F., Resist- 
ance, Capacity, Inductance, Frequency, 
Dielectric Strength, Decrement, Direction 
and Distance of Transmitting Stations, and of 
the Intensity of Received Signals. Here 
the author is on his own special ground, and 
as Chief of the Testing Department at the 
Marconi Works his knowledge of present-day 
electrical testing and measurement is intimate, 
comprehensive and practical. ‘This portion 
of the book is indispensable to the student of 
electrical engineering, and many a full-blown 
wireless engineer will be glad to have it. 

The illustrations, 305 in number (with a 
special index), are excellent, many of them 
being quite away from the beaten track. 
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QUESTIONS AND ANSWERS 


NOT E.—T'his section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, tf so desired, under а ‘‘ nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


J.M.J. (Amersham) wishes to make a loose 
coupler for a range of 300-4,000 m., and asks (1) 
Whether formers of sizes as follows are suitable— 
primary, 8" long, 5” diameter; secondary, 8” long, 
44" diameter. (2) What, and how much, wire to 
мае. 

You omit to give particulars of aerial or secondary 
condenser, so reply can only be approximate. 
(1) The formers will be all right, but do not couple 
them too tightly. (2) For primary, fill up former 
with No. 22 or No. 24, i.e, with about 420 feet of 
22 or 500 feet of 24. For secondary, if condenser 
has capacity of about 00005 mfds., fill up with 
No. 26 or No. 28, i.e., about 500 feet of 26 or 600 
feet of 28. 

J.M. (Nottingham) asks (1) What are the 
capacity and inductance of a 4-wire hor:zontal 
aerial of given height and length. (2) Whether a 
frame aerial can be used with crystal rectifiers. 
(3) Whether sheet tron can be used for the plates 
of a condenser. 

(1) The values will depend on the size of the 


wire, and the distance between the wires, which 


you do not give. 

(2) A frame aerial, unless of very large size, 
would not pick up enough energy for use with 

detectors. 

(3) Iron plates could be used, but would not be 
very efficient; firstly, because iron has rather a 
high resistance; and, secondly, because the 
“skin effect," which makes the high-frequency 
resistance greater than the D.C. resistance, is 
very much more marked in iron than in other 
metals. | 

G.H.L. (Devonport) sends a diagram of a 
valve receiver for comment, and asks for information 
on certain points. 

The receiver, with closed oscillating circuit in the 
grid circuit, auto-coupled to the aerial, and with 
а reaction coil in the plate circuit, is quite a good 
one. The capacity of the condenser across the 
H.T. battery is not important, provided it is not 
too small. It merely forms a path for H.F. currents 
round the resistance of the battery. 

A spherical former would be better than a 
tubular one for a reaction coil, if you intend to 
rotate it; a tubular one would waste space. The 
best winding for the reaction coil will have to be 
found by trial, as it will depend on your wave- 
length, etc. If you use a spherical, try winding it 
nearly full in one layer with about No. 26. 

E.W. (Maidstone) is in trouble with a receiver 
which will not give signals, and asks for advice. 


If you will let us have a better sketch we shall 
be glad to help you. There is nothing in your 
remarks to indicate the cause of trouble, and we 
cannot get any idea of what your circuits are from 
your sketch. Sketches, to be of any use, must be 
diagrammatic, and must show clearly the exact 
electrical relationship between all the of the 
circuit. The only test you are likely to be able 
to make with the aerial is a continuity test, with 
a galvanometer. (See also reply to SILENT 
AERIAL.) 

THERMIONITE (Knowle) asks (1) For a 
sketch showing how to use valves instead of a crystal 
in а receiver, of which he sends a diagram (Fig. 1). 
(2) What instruments he will require for transmitting 
20 miles, and what current in watts he will require. 


JU 
E | ° 
Fig. 1. 

(1) The circuit shown is a bad one, the diagram 
showing that the writer has not properly mastered 
the principles of crystal reception yet. Among 
other things, the crystal is shown in series with 
the secondary condenser, instead of in shunt 
across it. He is strongly advised to arrange a good 
crystal circuit, and get experience with this before 
trying valves. When he is ready for a valve circuit 
he will find many suitable ones in Bangay's 
“ Oscillation Valve." 

(2) At the time of writing, transmitting regula- 
tions are hazy, so we cannot advise. Current is 
not measured in watts, as a rule! 

А.Н. (Margate) enquires (1) What prospect 
there ts of developing a relay with a microphonic 
type of contact to increase sensitiveness of reception. 
(2) What risk there is of damaging high resistance 
phones by strong signals from a neighbouring station. 
(3) If $t is normal for him to lose weak stations 
when cou nling loose enough to get rid of GNF distant 
only a few miles. (4) If he should be able to tune 
out FL entirely in receiving MPD. 
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(1) The prospect is not good. "Telephone relays 
of the type can be made (cf Brown's), but, while 
tbey gi amplification with fairly strong 
they are not sensitive enough to work 
with really weak signale (2) With a crystal 
detector, very little. (3) This result is quite to be 
expected. (4) Probably not, unless the receiver is 
perticularly selective. 

of a 
and 


fairly accurate. The nature of the material of the 
plates does not affect the result. The thickness 
might slightly affect the end corrections, but 
these are generally small enough to be ignored. 
A.R. (Brighton) submits two sketches of recewing 
circuits, as shown in Fig. 2, giving dimensions of 
paris, and enquires which will be the more satisfactory. 


We prefer the second, particularly for use with 
& short aerial. | . 

DAMPED (Southampton) asks for advice with 
regard to his aerial, which appears to be very in- 
efficient. 

From the sketch submitted we are not surprised 
that theaerial is inefficient. We reproduce it roughly 
bere as it illustrates a fundamentally bad type of 
aerial. (Fig. 3a), 


Top 


Fig. 3. 


(6) 


(a) 


It will be seen that the down lead makes a 
acute angle with the top wire. This should always 
be avoided. Seeing that DAMPED says that it 
is not possible to increase the span or raise the 

we advise him to use а twin aerial connected 


as in Fig. 35, ing up the length with cord if 
the allotted 70 feet do not reach as far as his 
mast. 


SILENT AERIAL (Cardiff) has a one-circust 
receiver, with the cry tapped across the A.T.I. 
T'he recewer appears O.K., but does not give signals. 
He asks for advice, and criticism of this type of 
receiver. 

The general deeign appears satisfactery. We do 
not like an earth clipped to a water pipe: the 
resistance at the contact will be too high. Is your 
earth lead too long, 4.e., more than 15 feet, вау? 
Your aerial is low, &nd probably badly screened. 
(See also reply to DAMPED.) Have you tried 
reversing the potentiometer battery ? 

This type of receiver is fairly efficient if you аге 
working on such a wavelength that you need a 
good deal of A.T.I. for tuning, since the P.D. 
applied to the crystal depends on the P.D. acroes 
the A.T.I., which, in turn, depends on the number 
of turns in circuit. If you are only using a few turns 
of А.Т.І., the receiver is insensitive. You can 
improve it by a double slider coil, as shown in 
Fig. 4. 


Fig. 4. 

A two-circuit receiver, as you suggest, will give 
still better resulte. . 

TYRO (Wellington) aske for the best proportions 
between height and length for the maximum two-wire 
aerial allowed by the P. M.G. : . 

A very good type, convenient for erection, 1s 
shown in the answer to DAMPED. This does 
away with the necessity for erecting two masta. 
The exact angle at the stay is not important. Get 
the top end as high as convenient, but do not 
bring the aerial quite into the vertical if so doing 
wil bring the lower part very close to screening 
meses. Thè aerial can be quite straight without 
appreciable loss of efficiency if you prefer it. 

Е.С. (London).—Consult Bangay's “ Elemen- 
tary Principles," part 2, paragraph 1139, et seg. 

* R.E. W/T '' (Carlingnose) sends a somewhat 
lengthly theory of the Poulsen arc, and enyuires if 
his tdeas are fairly correct. . 

The theory given is interesting, but rather highly 
gpeculative. e explanation of the oscillating 
action seems needlessly involved; we prefer the 
simpler treatment given, for example, in Rupert 
Stanley's book. The treatment of the action of the 
magnetic field is novel and probably correct. The 
whole theory is fairly correct, but we should hardly 
care to assent to some of the statements on points 
of detail. 
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THE DISCOVERY OF ELECTRO- 
MAGNETIC WAVES. 


By Рнил R. Coursey, B.Sc., A.M.I.E.E. 


FORTNIGHTLY 


ERTZ'’S researches, which even- 
tually led to the discovery of 
these waves, were commenced 
in 1879, but with a somewhat 
diferent object in view. In 
that year a prize had been offered by the 
Berlin Academy of Science for the investiga- 
Чоп of a problem involving the experimental 
establishment of a connection between electro- 
magnetic forces and the polarisation of 
dielectrics. This research was not at’ first 
successful, but in the course of these and 
subsequent investigations, in 1886 and 1887, 
several rather puzzling effects were observed 
in the reaction between a primary circuit and 
a secondary circuit, both of which contained 
spark gaps. Contrary to expectation, it was 
found that the primary was able to influence 
the secondary and to cause sparks to occur 
in it at very much greater distances than 
were predicted from the then accepted views 
of electrical forces. 
Prior to this time, Maxwell had developed 
a mathematical theory of electromagnetic 
action, but at the time of Hertz's experiments 
the validity of this theory was not fully 
recognised in Germany. Helmholtz had, by 
making certain assumptions, also deduced 
similar equations to those of Maxwell's 
theory, and it was largely to test the con- 
sequences of these assumptions that Hertz’s 
experiments were undertaken. Не was 
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desirous of proving that electric displacements 
in a dielectric (or dielectric © polarisations,” as 
they are also called) could produce the same 
electromagnetic forces as the currents which 
are equivalent to them. It was felt that if 
this relation could be found, the truth of 
Maxwell's equations would be more firmly 
established, and, with it, the accuracy of the 
theory—that light waves in the aether are 
an electromagnetic phenomenon. The full 
results of Hertz's researches, however, accom- 
plished more than this, for they not only 
established the connection that he was desirous 
of proving, but at the same time showed the 
actual presence of true waves in the aether, 
produced, not by a source of light, but solely 
by electromagnetic means. 

Hertz's apparatus took on many forms 
during the course of his researches ; but it 
will be sufficient for our purpose to describe 
one of them.* 

When an electric condenser, which may be 
typified by a Leyden jar, is charged up to a 
high potential and then suddenly discharged, 
we obtain, as is well known, a spark between 
the ends of the discharging rod as we approach 
them to the jar. It had previously been 
shown by Joseph Henry (1842) and others 


* For those desiring further information an 
excellent account of the original experiments is 
given in Hertz’s book ** Electric Waves."  (Trans- 
lated into English by D. E. Jones. Published by 
Macmillan & Co.) 
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that such a discharge possessed an oscillatory 
nature, provided that the resistance of the 
discharge path was not too high. The oscilla- 
tory nature of the discharge implies that the 
electric charge stored up on the coatings of 
the jar surges backwards and forwards from 
one side to the other. It may, therefore, be 
seen that the glass dielectric between the 
coatings is alternately strained in one direction 
and then in the other—that is, that the 
dielectric strain is alternating in character. 
The essential feature of Hertz’s early apparatus 
may be described as the opening out of the 
coatings of a Leyden jar or similar condenser 
and placing them as far 
apart as possible, leaving 
only air between them as 
the dielectric. “The two 
coatings thus spread out 
then become two metal 
plates joined together bya 
connecting wire, in the 
_ middle of which is placed 
asmallsparkgap. Inorder 
to maintain a succession 
of oscillations in this con- 
denser, the terminals of 
the spark gap were con- 
nected to an induction 
coil, which thus served to 
charge upthetwo plates to 
a high voltage,after which 
they could discharge 
through the small spark gap between them. 

The effect of this spreading out of the 
plates of the condenser was to spread out the 
alternating dielectric strains taking place in 
the air between them. The result of Hertz’s 
experiments was to show that these dielectric 
strains could set up electromagnetic waves in 
the aether which are propagated through 
space with the velocity of light, namely, 
186,200 miles per second. 

To detect the presence of these waves 
Hertz made use of a small circle or rectangle 
of wire of such a size that its natural electric 
oscillation period was identical with the 
natural oscillation frequency of his oscillator. 
The circle or rectangle of wire included a 
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minute spark gap at one point, and the 
presence of the waves was indicated by the 
occurrence of small sparks across its spark gap 
when the receiving loop was placed in the 
appropriate positions. 

In order to obtain the best effects, this 
“ resonator,” as it is frequently called, must 
have a certain size in relation tothe oscillator, ` 
so that, as mentioned above, they may 
have the same oscillation period. In one of 
Hertz’s experiments the oscillator consisted 
of two square brass plates of 40 centimetres 
side (= 15$"), connected together by a stout 
copper wire 60 centimetres (approximately 
2ft.) long. This wire 
was broken by a small 
spark gap in the centre. 
The secondary circuit 
suitable & for use with 
this oscillator was either 
a circle of 25 centi- 
metres radius (132^), or 
a square of wire of 60 
centimetres side : (ap- 
proximately 2ft.) In the 
case of both these re- 
sonators the spark gap 
was adjustable by, means 
of a micrometer screw, 
and for convenience it 
could be observed 
through a lens in order 
to detect minute sparks. 

When the oscillator was set going, and 
sparks were taking place regularly at its 
spark gap, it was found that sparks were 
observed in the resonator or secondary circuit 
when it was in some positions relative to the 
oscillator but not in others. Three chief 
positions were defined by Hertz, namely, 
first, with the secondary conductor with its 
centre on the horizontal base line passing 
through the spark gap of the oscillator and 
its plane in the vertical plane passing through 
the base line ; second, with the centre of the 
secondary conductor still on the base line but 
with its plane turned to be perpendicular to 
the base line ; and, third, with the plane of 
the secondary conductor turned down into 
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the horizontal position while maintaining its 
centre still on the base line. 

In the first position no sparks whatever 
were observed in the secondary circuit. In 
the second position sparks were observed in 
the secondary circuit whenever the spark gap 
was either above or below the horizontal 
pane through the base line ; but no sparks 
appeared when the spark gap was in the 
plane of the base line. As the distance from 
the oscillator was increased the length of the 
sparks diminished, but they were observed up 
to considerable distances. In the third position 
the strongest sparks were observed when the 
spark gap faced- the oscillator, but they 
diminished in intensity as the spark gap was 


moved from this position, reaching a minimum 
value on the side farthest from the oscillator. 

Ап interesting experiment may be per- 
formed with this apparatus, illustrating the 
formation of stationary waves on a wire. 
For this purpose a convenient arrangement is 
to stretch up a horizontal bare copper wire 
(which may be of any convenient size) con- 
necting one end of it to a metal plate about 
| foot square, placed parallel and close to one 
of the oscillator plates, and leaving the far 
end of the wire free and well insulated from 
the earth. (Fig. 1.) 

In order to obtain the best results, the 
length of this wire must be adjusted so that 
a whole number of wavelengths may be set 
up in the wire as, in that case the wave, when 
it reaches the end of the wire and is reflected 
back again, is able to reinforce the direct wave 
coming from the oscillator. For an oscillator 
of the size described above good results may 
usually be obtained with a wire 8 metres 
long (approximately 26’ 3"). To detect the 
presence of the waves In this wire the resonator 
should be held in a plane passing through the 
wire and preferably with its spark gap close 
to the wire. As the resonator is moved along 
the wire from one end to the other the 
intensity of the sparks will be found to vary 


and to regularly reach a maximum intensity 
and then die away again. By marking the 
positions on the wire where maximum 
sparking occurs, the wavelength of the 
oscillation may easily be found. 

Similar results may also be obtained by 
reflecting the free waves in air by means of 
a large sheet of metal. By moving this metal 
reflector to various distances from the oscilla- 
tor, positions may easily be found at which the 
reflected wave reinforces the direct wave, 
producing a stationary wave in the space 
between the oscillator and the reflector. By 
using the resonator in a similar manner to 


Fig. 1. 


that described above, the wavelength of the 
oscillations may also be found by this method. 

Besides simple reflection, a number of 
other optical effects, such аз refraction, 
polarisation, etc., may fairly easily be demon- 
strated, using apparatus of this type ; but for 
purely experimental purposes, it is often more 
Convenient to utiliie a somewhat more 
sensitive receiver than the original micro- 
meter spark gap and resonator used by Hertz. 
For this purpose a small coherer or thermo- 
electric détector may possibly be used with 
good results. Some particulars of a simple 
apparatus of this type will be given in a later 
article. 


Тә 


A HIGH POWER WIRELESS 
TELEPHONY INSTALLATION 


By Frank P. Swann. 


Wireless men far and wide were delighted with the opportunities for observing. wireless 
speech and music which were furnished to them by the Marcont Company’s station at 
Chelmsford from February 23rd to March 6th, and we feel sure that the following 
description of the apparatus used will be of great interest not only to those who actually 
heard some of the programmes but to all our readers. 


N 1913, experiments for the design of a 

small power valve wireless telephone set 

were commenced, and early in 1914 such 

sets were actually being manufactured. 

The range of these sets was 50 kilometres, 
but during the tests the longest range that 
could actually be attained was never deter- 
mined. By means of a valve and a 500-volt 
anode battery,- continuous oscillations were 
produced in a closed circuit, and this was 
coupled to the aerial in the ordinary way. 
The microphone was inserted directly in the 
aerial. 

The development in wireless telephony 
during the war was with regard to low power 
sets only, and these were for aircraft work. 

Since the armistice, however, rapid progress 
has been made in the development of high 
power valve telegraph and telephone sets. 
The Marconi 6 kilowatt telegraph and 
telephone transmitter is one of the most 
recent developments, and an illustration of 
this set is shown in Fig. 1. Wireless telephone 
tests with this set were carried out in January 
of this year to Madrid, and the results with 
_ regard to both telegraph signals and speech 
were very successful, for both were reported 
at Madrid as of exceptional strength and 
quality. 

.. Work was then commenced on the erec- 
tion, in the experimental building of the 
Marconi Works at Chelmsford, of a similar 
but larger set than the above, and this was 
the first 15 kilowatt set. In order that 
reports might be obtained from many places 
with the use of various types of receivers, it 
was decided to give some programmes with 
this set on a well-known wavelength, and 
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that of Poldhu was the wavelength chosen. 
From February 23rd to March 6th speech 
was transmitted from Chelmsford daily 
between 11.00 and 11.30 and between 
20.00 and 20.30 G.M.T. In addition to 
the daily news, vocal and instrumental 
selections were given. 

Fig. 2 shows the diagram of connections 
of the circuits employed. “The source of 
power is a 200 cycle, 500 volt, 15 kilowatt 
alternator, and this feeds the primary of a 
20,000 volt transformer, the secondary or 
high-tension winding of which has its middle 
point brought out. By the use of two rectify- 
ing valves connected to this secondary, as 
shown in Fig. 2, it becomes possible to charge 
the condenser К, unidirectionally every 
half cycle ; but, of course, only to half the 
total secondary voltage. By this means K, 
is kept charged at about 10,000 volts, and 
acts as the source of high tension direct 
current supply feeding the transmitting valves 
and the low frequency magnifier valves as 
shown. The two high frequency circuits are 
the aerial, AL,E, and the closed circuit 
L,CK, A continuously oscillating current 
is maintained in L,CK, by the transmitting 
valves and the reaction coil R. ‘The energy 
in this circuit is transferred to the aerial by 
the coupling coil C. 

For the wavelength used the frequency of 
the continuous oscillations in the aerial is 
approximately 100,000 per second. In order 
that speech may be obtained at the receiving 
end the high frequency transmitting aerial 
current must be modulated in accordance 
with the wave forms produced by speech. Аң 
approximate value of the frequency of the 
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Diagram of connections of apparatus used during the two weeks’ test. 


speech wave may be taken as 800 cycles per 
second, but instead of being a sine curve, it 
is one which is rich in harmonics. It is the 
distortion of these harmonics which produces 
bad quality speech. There are several methods 
by means of which the aerial 
current may be modulated in 
accordance with the speech 
frequencies ; the one used, 
however, and that which is 
found to give the best quality 
speech, is to absorb the energy 
in the aerial in accordance 
with the speech wave form. 
If Fig. 2 be referred to it ' 
wil at once be clear how E 
this is effected. The varia- E 
tions in the microphone cur- r 
rent are transformed up to noi 
produce a curve of varying i 
voltage, which is similar in | 
shape to that for the varying E 
current. By meansofa two- | 
stage low frequency amplifier, A 
the amplitude of these volt- | 
age variations is magnified 

up, and they are then im- 

presed оп the grids of 

the absorption valves. "The 
resistance of a three-electrode 

valve varies with the voltage 

impressed on the grid, and 


therefore the conducting power of the absorp- 
tion valves will follow the varying voltage 
curve produced by the speech. As the 
absorption valves are connected across the 
aerial tuning inductance, these valves will 
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absorb energy from the aerial in the varying 
degree to which they are made conductive 
by the impressed speech volts. This energy 
is dissipated as heat in the valves themselves, 
and therefore they must be big enough to 
sand this energy loss without getting over- 
heated. 

The MT2 and MT4 valves are illustrated 
n Fig 3. An approximate idea of their 
dmensions may be obtained. from the foot 
rule which is photographed with them. 
These valves are like a very much enlarged 
form of the ordinary three-electrode receiving 
valve ; the filaments are made of tungsten, 
and the anode and grid are of nickel. The 
mechanical details of the construction are 
really the only novelties. “The resistance of 
these valves is much higher than that of 
receiving valves in order that they may with- 
stand the higher voltages, and the vacuum is 
made as high as it is possible to obtain with 
the most modern pumping appliances. 

Referring to Fig. 1, the six valves (MT £’s) 
on the left-hand end of the panel are the 
transmitting valves. The rectifying valves 
‘MR4’s) are the four valves in the middle 
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of the panel. Of the four valves (M'T4's) 
on the right-hand end of the panel, three 
are absorption valves, and one is a low 
frequency magnifying valve. In this case 
the low frequency amplifier consists of one 
stage only, as against two stages shown in 
Fig. 2. In the middle of the panel, at the 
bottom edge, will be seen the electromagnetic- 
allv operated key which is used for keying 
when the set is being used for continuous 
wave telegraphy. During telephony, of course, 
It is not in operation. | 

In spite of the many precautions that are 
taken, the voltage across the condenser K, 
does not remain absolutely constant, but 
varies slightly for each half of the 200 cycle 
supply. The aerial current follows this slight 
variation of the supply volts, and this produces 
the hum which is heard at the receiving end 
when speech is not being transmitted. 

The fortnight's test referred to, which 
marks the inauguration of the first wireless 
telephone news service in the world, was 
highly successful, good speech being received 
on ships over 1,000 miles distant and using 
only the ordinary wireless telegraphy receivers 


WIRELESS TELEPHONY ON AIRCRAFT 


The development of wireless telephony for 
aviation purposes is proceeding rapidly. The 
results of the latest tests are very gratifying. 
Wireless telephonic messages were picked up 
recently from a Handley-Page aeroplane at a 
distance of 120 to 125 miles, the signals being 
dear and distinct, and it is now possible for a 
passenger on an aeroplane in flight to call up 
4 ground wireless station, and be connected 
up from that station to any ordinary telephone 
within a reasonable radius. The great advan- 
tages that will accrue to aviation from the use 
of wireless telephony are obvious. Hitherto, 
one of the difficulties encountered and not 
easily dealt with has been the successful land- 
ing of aircraft in foggy or hazy weather, etc. 
In the future, fog, in this respect, will offer 
little inconvenience, as the aeroplane pilot will 
be able to ring up a ground wireless station 


and have his exact position *phoned back to 
him, the position being obtained by wireless 
direction finding. 

From an aviation point of view, wireless 
telephony is an improvement on wireless 
telegraphy, as it saves a machine carrying the 
dead-weight of an operator to attend to the 
telegraphic apparatus. With wireless tele- 
phonic apparatus a knowledge of Morse 1s 
not necessary, and the pilot can himself carry 
on, by ’phone, the necessary communication, 

In our next issue we shall publish an 
article describing the first commercial flight 
from London to Paris of a Handley-Page 
aeroplane fitted with wireless telephony 
apparatus. Written by a wireless man who 
made the flight, this article is of unique 
Interest, especially as we are privileged to 
reproduce with it some very fine photographs. 
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NOTES AND NEWS 


The Elektrotechnische Zeitschrift o* February 
5th contains an article describing the destruction of 
the great wireless station at Kamina, in Togoland, 
written as a sort of counterblast to the article we 
published on the same subject in our December, 
1919, issue. The author of the counterblast, to 
whom the work of destruction was entrusted, 
evidently felt that some explanation is called for, 
and confides to his readers his reason for making 
such an awful hash of the station, when, as our 
article pointed out, a true engineer would have 
been content to destroy only vital parts. The reason 
is, that he had not sufficient time. We think it 
more likely that the destruction of the vital parts 
could have been accomplished in less time than the 
ruins which were actually brought about. From 
our photographs it would seem that an enormous 
crowd of natives were allowed to run amok over the 
station. 

The critic of our article is so convinced that no 
good word for anything German could possibly be 
said by his late enemies that he even mistakes for 
adverse criticism an implied compliment about the 
duplication of the machinery. We can well believe, 
as he says, that the wireless staff at Kamina were 
pained at having to destroy the work of their 
hands, and we think the fact only serves to justify 
our wonder that they could have infused so much 
“hate ” into the job. 


Interplanetary Wireless Again. — Under 
this title a writer in the Telegraph and Telephone 
Age of March 16th. presents us with the following 
gems, whilst seeking to explain the probable 
origin of those '* messages from Mars." 

“ Each body (of the solar system) is automatically 
and independently rotated upon its axis by the all- 
pervading ether of space, which is an adamantine 
expanse of static electricity or magnetic field . . ." 

“The sun, an incandescent globe, is fired by 
friction against space." 

“The aqueous ocean is another body of liquid 
vases also maintained аз such by the earth's 
heat.” 

“The aurora borealis and australis are the 
charge and discharge of electromotive force from 

ace.” 

“ A veritable trinity—-electricity, the primary ; 
heat, the secondary ; light, the teritiary (5ic)—and 
resolves into its primal state, without loss—one 
hundred per cent. ethcient, therefore never lost, 
infinite, omnipotent and omnipresent.”’ 


An automatic wireless transmitter for 
aeroplanes will be exhibited, it is announced, at 
the Aero Show, to be held at Olympia, London, 
in July next. In one torm the instrument consists 
of an aluminium box, on the front of which is a 
series of messages engraved on plates in three rows, 
with a plug socket beside each message. The pilot 
simply has to insert a plug and depress a handle, 
which causes the selected messaye to be auto- 
matically transmitted. 


The Steady March of Wireless.—A commer- 
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cial wireless station at Jamaica, Long Island, has 
been established by the Radio Communication 
Company (America). Its call sign is WSK, and it 
wil handle traffic to and from coastwise and 
transatlantic vessels. 


A wireless telegraph service has been established 
between N'guim?, Upper Senegal and Niger, and 
Lamy, Abéché, Ati, Fada, Faya, Mao and Roro- 
poro. 

Salina Cruz, Mexico, is to have a wireless tele- 
graph station which will be erected by the Mexican 
Government Telegraphs. The apparatus is a 
Marconi low-power set, originally intended for 
ship-board, and which was purchased by the 
Mexican Government some four years ago. Since 
that date it has been stored in Vera Cruz. The 
aerial system will be of the umbrella type, mounted 
on a pole 8 metres high, on the top of a skeleton 
tower 72 metres high. The installation will include 
an electric motor run by current from the Salina 
Cruz power plant and a belt-driven generator of 
5 K.W. capacity. A spare petrol engine will be in 
reserve to cover any failure of the power plant. It 
is expected that the station will link up Salina 
Cruz with Mexico City, 480 miles away. 


The Royal Institution.— The following lectures, 
announced to be given at the Royal Institution, 
may interest some of our readers :— Friday, May 21st, 
at 9 p.m., “ Тһе Thermionic Valve in Wireless 
Telegraphy and Telephony,” by Dr. J. A. Fleming, 
F.R.S. Saturdays, May 29th and June 5th, at 
3 o'clock: “ Recent Revolutions in Physical 
Science." by Mr. J. Н. Jeans, LL.D. (Secretary. 
Royal Society ). 


The Institute of Radio Engineers (America) 
has chosen the following officers for 1920 :—- 
President, Mr. J. V. L. Hogan; Vice-President, 
Мг. E. F. W. Alexanderson ; ‘Treasurer, Mr. W. Е. 
Hubley: and Secretary, Mr. A. N. Goldsmith. 
These ofticers, together with the following gentlemen, 
will constitute the Board of Direction of the 
Institute: Major-General George О. Squier, Mr. W. 
H. G. Bullard, Mr. E. H. Armstrong, Mr. R. Н. 
Marriott, Mr. D. Sarnoff, Mr. D. McNicol. Mr. L 
Espenschied and Mr. F. Cutting. 


Société Independante Belge de Télégraphie 
Sans Fil.—Under this title & new Company has 
recently been formed at Brussels, with а capital 
of 1,000,000 francs in 2,000 shares of 500 francs 
each, 1,000 shares being reserved to the founders. 
Amongst the objects of the Company is the exploita- 
tion of wireless telegraphy and telephony. 


f In a recent issue of the British and Foreign 
Journal of Engineering appeared an article dealing 
with the Mcgruer Hollow Spar. Amateurs might 
like to know that the Hollow Spar is (amongst 
other things) suitable for amateur wireless masts. 


DIGEST OF RADIO LITERATURE 


CONSTRUCTION OF A SIMPLE Rapio TELE- 
PHONE. E. S. Rogers. (Radio Amateur News, 
New York; January, 1920; p. 343.) 


A short article, giving the constructional 
details and a few points on the operation of a 
wireless telephone set, built by the author (а 
Canadian wireless amateur). A photograph 
of the apparatus and a diagram of the circuit 
are included. 


Macnetic Storms. Lindley Pyle, Professor 
of Physics, Washington University. (Electrical 
Experimenter, New York; January, 1920; 
p. 876; continuedon pp. 920, 922, 923, 924.) 


The subject of magnetic storms and 
electrical disturbances generally is of peculiar 
interest to wireless enthusiasts, and this 
article, which is accompanied by splendid 
illustrations, deals with the sources of magnetic 
storms and their effects. It also describes 
apparatus employed to record and measure 
the disturbances, detailing results obtained. 


TELEGRAPHING BoATS THROUGH CHANNELS 
AND ALONG Coasts. R. H. Marriott. 
‘Telegraph and Telephone Age, New York ; 
January lst, 1920; pp. 4-7.) 

In this article Mr. Marriott deals with an 
dectrical signalling method for guiding craft 
into harbours, through narrow or dangerous 
channels, along coasts, etc. Up to the present 
fog has resulted in holding up many ships at 
harbour entrances: with the new method 
described, this difficulty can be overcome, 
and ships guided into and out of harbour 
regardless of fog. A signal-carrying conductor 
is installed along the sides of or under the 
channel which picks up signals from the 

and a receiving device is installed on 
the bottom of the ship. Three illustrations 
accompany the article. 


Wmexzss TELEPHONY. Reprint of paper by 
N. H. Slaughter, D.S.M., presented at a Joint 


Meeting of the Electrical Section and the . 


Philadelphia Section, American Institute of 
Electrical Engineers, held in October last. 
(Journal of the Franklin Institute ; January, 
1920. Published by The Franklin Institute 
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of the State of Pennsylvania, Philadelphia: 
Agents: В. F. Stevens © Brown, 4, 
Trafalgar Square, London, W.C.2.) 


This article, which is copiously illustrated, 
starts with a historical summary, and goes on 
to describe how the vacuum tube is utilised 
for wireless telephony. Its use on aeroplane 
sets is touched upon, and a diagram of an 
aeroplane wireless telephone set is given. Mr. 
Slaughter also deals with wireless telephony as 
related to and contrasted with ' wireless 
telegraphy. 


WELL-DESIGNED CrysraL DETECTORS. 
(Everyday Engineering Magazine, New York ; 
Fanuary, 1920; p. 187.) 

A short article with four illustrations, 
giving ideas for making crystal detectors 
suggested by the types of detector built by 
the Wireless Speciality Apparatus Company, 
of America. 


A Rapio ‘TELEPHONE ‘TRANSMITTER. 
M B.. Sleeper. (Everyday Engineering Maga- 
zine, New York ; January, 1920; pp. 222- 
224.) 

Article dealing in detail with the construc- 
tion of a wireless telephone transmitter for 
short distances. The sectional panel system 
is employed. ‘The article is splendidly illus- 
trated. 


Nores on Камо ANTENNA. (Everyday 
Engineering Magazine, New Yi ork ; January, 
1920 ; pp. 229-230.) 


Article giving a few suggestions for over- 
coming the disadvantages of large aerials. 
The article is designed for amateurs who, for 
lack of space or funds, and also at present 
through Governmental restrictions, are unable 
to use any but small-sized aerials. Various 
types of antennæ are dealt with. 


THe WORK OF THE BUREAU OF STANDARDS. 
(Everyday Engineering Magazine, New York, 
January, 1920; pp. 232-233.) 

Gives a list of the radio tests made by the 
Bureau. Tests are undertaken for amateurs 
at reduced fees. 


THE PROCEEDINGS OF THE 
WIRELESS SOCIETY OF LONDON 


HARMONICS IN C.W. 


TRANSMISSION. 


Ву L. A. T. Broapwoop, A.M.I.E.E. 


N Ordinary General Meeting 

of the Society was held on 

March 26th, at 6 p.m., in 

the Lecture Hall of the Insti- 

tion of Civil Engineers, the 

resident, Mr. A. A. Саре Swinton, 
occupying the chair. 

After the minutes of the previous meeting 
had been read and confirmed, Mr. L. A. T. 
Broadwood delivered his Paper, which was 
followed by a discussion and a vote of thanks 
to the lecturer. A discussion then took place 
on the question of the admission of ladies to 
membership, and it was decided by a unani- 
mous vote to admit ladies. Finally, a number 
of exhibits of wireless apparatus were described 
and explained by the exhibitors. 


Mr. L. A. T. Broadwood, A.M.I.E.E.: 


The action of any circuit working in 
conjunction with a valve to produce alter- 
nating currents should not be taken for 
granted. 

It is easy to take some inductances and 
condensers, valves and batteries and make up 


a circuit to a diagram given in a technical © 


paper or textbook, and to produce oscillations 
of a sort, but no real increase of knowledge 
can be gained unless the experimenter asks 
himself the question: “ How and why does 
this work?" Beginners are apt to race 


along, to get readings in a hot-wire ammeter, : 


without pausing to think. I will not, there- 
fore, apologise for starting with elementary 
theory. 

Fig. 1 represents an ideal curve, which 
shows how the plate current in a valve varies 
with different potential differences between 
the grid and the filament at constant plate 
battery potential and filament current. As 
the filament is heated electrically, there is a 
potential drop from the positive to the 


negative end of the filament, and in taking 
readings for characteristic curves it is usual 
to connect the grid in series with a suitable 
battery to the negative end of the filament. 
Hence, the grid voltage on the curve is that 
applied between the negative end of the 
filament and the grid. Notice that the per- 
pendicular or ordinate through zero grid 
volts cuts the curve at half saturation current, 
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Fig. 1. 


and that А B is a straight line. At all parts 
of the curve between A and B the slope or 
gradient is constant ; therefore, provided the 
grid volts do not vary beyond A and C, the 
plate current variation will be an exact copy 
of the grid volt variation, however complex 
this may be. 
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We can look upon grid volts as performing 
the same function as the slide valve in a 
seam engine. The slide valve is attached by 
means of a connecting rod to a crank, or 
exentric, whose revolution will cause it to 
tavel to and fro between A and C. ‘There 
wil be a cylinder at an angle to the valve 
travel, the piston being connected to a second 
dank on the same shaft as the volt crank. 
À B is the cylinder axis. 

The volt valve then moves horizontally 
and the current piston at an angle. 

The current piston is the driver and the 
volt valve is driven. ‘The volt valve thus 
controls the admission of current to the 
current cylinder. 

In the case of a three - electrode valve 
generating alternating currents, an inductive 
coil is connected in series with the plate, ‘a 
battery and the filament, and a second 
inductive coil is connected in series with the 
gid and the filament. A condenser is con- 
nected in parallel with either or both of the 
coils, “The coils are inductively coupled 
together, so that a change in plate current 
will produce a change in grid voltage. . 

Let the characteristic be the same as in 
Fig. 1 such that, when no oscillations are 
taking place, grid volts are zero with respect 
to the negative end of the filament and plate 
current is at half saturation value. Let the 
cols be so arranged that a decrease in plate 
current makes the grid volts increase in a 
positive sense, then no oscillations can take 
place, because immediately the plate current 
tends to decrease the grid volts tend to rise 
positively and bring the plate current back 
to its original value. | 

If the connections to one of the coils are 
reversed then the oscillations can take place, 
provided that, if condensers are connected to 
each coil, the respective circuits are in tune. 
Oscillations can always take place, provided 
that a condenser is connected to one coil only 
and the coils are connected up correctly. 

Take the case of tuned plate coil and 
untuned grid coil, as in Fig 2, which shows 
the transmitting circuit of one of the earliest 
C.W. sets supplied to the Army overseas. 


Assume for the time being that the aerial 
and earth are disconnected and that oscilla- 
tions are taking place. 

At any instant of time the potential 
difference between the grid and the negative 
end of the filament is directly proportional to 
the time rate of change of the total current 
traversing the plate coil. 


Fig. 2 


Referring again to elementary theory, take 
the case of a simple air core transformer, in 
which current from a battery can be varied 
in the primary coil. We can have a steady 
current of large value traversing the primary 
coil, yet there will be no potential difference 
at the terminals of the secondary coil. As 
soon as the current in the primary is varied 
there will be a potential difference set up at 
the terminals of the secondary coil, whilst 
the change in current is taking place. For 
example, starting from 1,000 amperes in 
the primary coil, we can reduce the current 
at the uniform rate of 1 ampere per second, 
and provided the mutual and self inductances 
are of suitable value, the potential difference 
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at the terminals of the secondary will have a 
constant value of 1 volt. If we reduce the 
current at the rate of 2 amperes per second, 
the potential difference will have a constant 
value of 2 volts. 

If the current in the primary is an alter- 
nating current of pure sine form, then the 
potential difference at the terminals of the 
secondary will be an alternating E.M.F. of 
the same form, but differing in phase with 
the primary current. 

Consider the case of a simple clock 
pendulum, swinging to and fro. ‘The pendu- 
lum comes.to rest at each end of its travel. 
When at rest, there is no change in its 
position. Let the left-hand limit be negative, 
and the right-hand limit be positive. Notice 
that at both limits the distance from the 
ground to the bob is a maximum, whilst the 
action of gravity is such that at the positive 
maximum the ensuing motion will be in a 
clockwise direction, and vice versa. 

Similarly the primary current changes 
from a positive maximum to a negative 
maximum, whilst its value is constant at 


these two points. "The secondary E.M.F. 


corresponds to the velocity of the pendulum, 


and its value will therefore be zero when 
the current is at a positive or negative 
maximum, and at a positive or negative maxi- 
mum when the current has fallen from a nega- 
tive or positive maximum to zero respectively. 

The natural position of rest of a clock 
pendulum coincides with the mid position 
of its travel when it is swinging or oscillating. 
The rest position, and hence the mid point of 
its travel, corresponds with zero current in 
the analogous electrical case. 

If the pendulum swept through an angle 
of 180°, the mid point of its travel would 
be 90? from the positive and negative maxima, 
and the point of maximum velocity would 
therefore be 90° from the positive and 
negative maxima. Starting from either of 
these latter points, notice, that as regards 
time, maximum velocity is attained 90? later 
than zero velocity. 

Similarly, the secondary E.M.F. will lag 
90°, or one quarter of a period behind the 
primary current. 
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Referring back to the ideal characteristic, 


notice that whenever grid volts are zero, 


plate current is at half its maximum value, 
and that maximum and minimum values of 
plate current correspond to maximum positive 


CURRENT 
і { 


Fig. 3 
and negative values respectively of grid 


| volts. 


We at once meet a difhcult point. See 
Fig. 3. 

According to the characteristic curve, grid 
volts are in phase with plate current, yet if 
plate current induces grid volts by the 
explanation already given, the grid volts 


would lag 90? behind plate current. 
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The true explanation lies in the fact that 
we are dealing with two entirely separate 
currents traversing the plate coil. 

In the first place, the current from the 
plate battery is a pulsating current, so that 
it will divide into two portions in the plate 
oscillating circuit. One portion will travel 
via the condenser and the other portion va 
the inductance. The condenser current will 
be a leading current approximately 90° in 
advance of the total battery current, and the 
inductance current will be a lagging current 
approximately 90° behind the battery current. 
It should be easy to see that as soon as a 
steady state has been reached, the condenser 
and inductance components of the battery 
current may nearly cancel each other. This 
is shown in Fig. 3. Hence the battery current 
will be small. | 

The behaviour ‘of the whole circuit is, in 
fact, similar to that of a commercial trans- 
former at no load, which merely takes 
sufficient current from the mains to balance 
the iron losses. | 

The second current is the oscillating 
current in the circuit formed of the plate 
coil and condenser. ‘This will have a very 
much larger value than the total battery 
current, and will be practically а wattless 
current, because the resistance of the plate 
coil is small. | 

In the case of а wattless current the 
E.M.F. wave leads the current wave by 90°. 

It is this wattless current, differing by 90° 
from the plate battery current, which induces 
the grid voltage which will lag 90? behind the 
wattless current, and will thus be in phase 
with plate current, which is the condition 
required for oscillations to take place. 

The actual efficiency of any wireless 
power radiated 
power supplied. 

It is not easy to measure with any accuracy 
the power radiated, but it is easy to measure 
the power absorbed by the aerial. 

Any aerial circuit can be replaced by an 
equivalent closed circuit, consisting of an 
inductance in series with a resistance and 
condenser, 


transmitter is the ratio 


LONDON 


Provided that the inductance and condenser 
are adjusted to the values appertaining to the 
aerial when connected straight to earth, 
readings of current can be taken when the 
aerial and earth are joined to the transmitter 
and when the equivalent circuit is joined to 
the transmitter. Assume, for example, that 
the aerial current measured 1 ampere. ‘The 
transmitter is disconnected from aerial and 
earth by means of a double-pole change-over 
switch and connected to the equivalent circuit 
whose resistance is adjusted until the current 
measures 1 ampere. The resistance being 
known, the power absorbed by the aerial is 
simply the square of the current multiplied 
by the resistance. 


In France, during the month of December, 
1916, it occurred to us to measure the 
efhciency of the transmitter, and I have 
obtained permission to publish the results, 
which were astonishing, as we knew very 
little about C.W. work at the time. Fig. 4 
shows the circuit employed. 


Care was taken to make the constants of 
the dummy aerial as near as possible to that 
of the real aerial. The aerial capacity was not 
calculated or measured directly, owing to no 
standard being available. The insulation 
resistance was. tested with an ordinary 
" Megger” testing set, and found to be 
“Infinity.” A variable air condenser was 
procured also of “ Infinity " insulation, and 
its capacity balanced against the aerial by a 
charge and discharge method at a low 
frequency of about 30. 


A motor-driven commutator was con- 
structed, the brushes and contacts being 
arranged to charge the aerial from a 200-volt 
dry battery and then discharge it through a 
moving coil mirror galvanometer of slow 
period, 

A steady deflection was easily obtained 
from the aerial, and then the air condenser 
was substituted by means of a change-over 
switch and its capacity adjusted to give the 
same galvanometer deflection as for the 
aerial. The arrangement employed is shown 


in Fig. 5. 
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The value of the inductance in the dummy 
circuit was adjusted to that of the aerial as 
follows :— 

The aerial was connected through a single- 
_ turn inductance and a hot wire milliammeter 
to earth, and then excited by loosely coupling 
a small spark transmitter to it, the transmitter 
wavelength being adjusted to obtain maximum 
aerial current. 

Ап open-wound inductance of negligible 
self-capacity, made of stranded wire supported 
on a framework of ebonite strip, was then 
connected to the previously adjusted air 
condenser and loosely coupled to the adjusted 
spark transmitter. Turns of the inductance 
were removed until the current in the dummy 
Circuit was a maximum. This method sounds 
tedious, but ensured greater accuracy than 
that possible with a wavemeter. The balanced 
inductance and condenser are marked La and 
Ca in Fig. 4. 

At each wavelength hot wire ammeter 
readings were taken, first with the aerial 
connected to the transmitter and then with 


86 


THE WIRELESS WORLD 


the dummy circuit connected. The wave- 
length alteration was obtained by varying the 
plate inductance only, the plate condenser 
being kept at a minimum value throughout. 

Heterodyne wavemeters were unobtainable 
in those days, so that wavelengths were 
obtained on an ordinary receiving wavemeter 
fitted with carborundum detector, a hiss being 
quite distinct at the correct wavelength. 

No appreciable difference in wavelength 
could be detected between the aerial and 
dummy aerial positions. The aerial resistance 
curve is shown in Fig. 6. 

This curve exhibits peaks at approximately 
684, 912 and 1,140 metres Now the 
natural wavelength of the unloaded aerial is 
228 metres. 

It is significant that :— 

3 x 228— 684 
4x 228= 912 
5 х 228 = 1,140 

It, therefore follows that the curve shows 
the presence of a third, fourth and fifth 
harmonic, these harmonics being brought 


Fig. 5. 


THE WIRELESS SOCIETY OF LONDON 


AERIAL RES. онмв 
ШЖ ЕШ s opp 


into resonance whenever the natural wave- 
length of the aerial is 4, 1 or 1 of the actual 
wavelength to which the transmitter is 
adjusted. | 

Complex oscillations are essentially asso- 
ciated with uniform distribution of inductance 
and capacity in a circuit, and it is difficult 
to induce harmonic oscillations in circuits of 
concentrated inductance and capacity. Two 
analogous mechanical cases are :— 


1. A stretched piano string, їп which 
there is uniform distribution of mass and 


TRANSMITTER 


Fig. 7. 


tension with tendency to harmonic oscil- 
lation ; and 


2. The simple pendulum of concen- 
trated mass oscillating at single frequency. 


An analysing circuit -was coupled to the 
aerial (see Fig. 7) and adjustments made to - 
obtain readings in the ammeter. 

When a reading was taken, the wavelength 
of the analyser was measured bv buzzing into 
it with a wavemeter. 

The wavelength of the transmitter being 
kept constant (1,380 metres) as many 
„к ae 7 by 
ea ET 

E 
i 
4 


| 


harmonics as possible were picked out. The 
second, third, fourth, fifth and seventh were 
detected in this way, the latter being rather 
feeble. 

It was noticed that resonance of a harmonic 
in the analysing circuit lowered the aerial 
current, so that Бу taking the ratio of the 
currents in the two circuits a rough idea as 
to the amplitude of the harmonics could be 
obtained. 

‘The fundamental second, third, fourth and 
hfth harmonics have been graphically com- 
pounded in Fig. 8, giving them these observed 
values. | 

A sixth harmonic could not be detected by 
the analyser, and it is absent in the aerial 
watts and aerial resistance curves. In the 
resistance method wavelengths of 456 and 
1,596 metres could not be dbtained, otherwise 
this method would, no doubt, have foretold 
the second and seventh harmonics which the 
analyser detected, 
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Fig. 9 shows the efficiency curve. When- 
ever a particular harmonic is brought into full 
resonance the efficiency is high. If the set 
is worked at 684 metres there will be three 
prominent waves radiated, viz., 228, 456 and 
684 metres ; at 912 there will be four, viz., 

228, 456, 684 and 912, and at 1,140 there 
will be five, viz., 228, 456, 684, 912 and 
1,140. Hence, as the wavelength is increased, 
the possibilities of jamming other stations 
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increase. By working at points of low 
efhciency the harmonics are not prominent, 
and will not travel great distances, but 
there is always the possibility of jamming 
stations in the near neighbourhood. Judged 
from a pure wave standpoint, the efficiency 
IS poor. 
lowest, 
maximum plate and aerial currents. 

This emphasises an important fact—that 
maximum aerial current does not necessarily 
imply that radiation is also a maximum. 

Fig. 
quite devoid of any evidence of harmonics. 

It shows how the power supplied to the 
valve varies with wavelength. The power is 
simply plate battery current, multiplied by 
plate battery voltage. Notice that at one 
particular wavelength the power is a maximum 
and that, as the wavelength is increased, the 
power decreases. 

The general shape of the curve agrees 


_: i very well with the theoretical curve for an 
“it аш соге transformer with tuned primary 


At 565 metres the efficiency is 0, 10 
and this point corresponds with = 


10 is an interesting curve, as it is 
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and secondary, in which the secondary current 
Is a maximum for a particular value of the 
square of the mutual reactance. This curve 
is shown below the valve power curve. 


I give this example to emphasise that 
coupling plays a most important part in 
tuning all wireless circuits. Here we have a 
picture which shows why loudest signals do 
not necessarily correspond with tight coup- 
ling. 

Referring to the practical curve, one 
gathers that there was not sufficient range 
provided in the coupling arrangement in 
the transmitter tested. As the wavelength 
was increased, the number of active turns 
їп the plate coil increased; hence, the 
coupling increased automatically, whilst it 
was not possible to separate the coils suffi- 
ciently in order to obtain the optimum 
coupling. The valve power, other things 
being equal, depends upon the limits of travel 
of grid voltage. The shorter the travel, the 


smaller the power. 
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Fig. 11 shows the aerial current and the 
corresponding value of the plate or exciting 
current at each wavelength. Notice that 
both curves are similar to the curves just 
shown, and show no evidence of harmonics. 

One concludes, therefore, that there is 
some peculiar behaviour connected with a 
particular voltage associated with the exciting 
current. The effective value of this voltage 
can be found and its action understood with 
the aid of Fig. 12, which is a more detailed 
repetition of the arrangement for measuring 
the power absorbed by the aerial. 

It is necessary to introduce a little theory 
here which is comparatively simple. 

The points A and E are important, because 
they are points common to several circuits. 

The point A, and likewise the point E, is 
a point of zero potential to all the branches 
. meeting at that point. Similarly, the points A 
and E are points of zero current for all the 
branches meeting at each point. So long as 
currents are flowing in any of the branches 
there will be a difference of potential between 
the points А and E. "The separate currents 
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are not necessarily in phase with the impressed 
voltage. This is known as Kirchoff’s Law, 
and is true for both alternating and continuous 
currents. 

Let this potential difference be 7. If we 
know V and also the constants of any parti- 
cular branch, we can determine the current 
in that branch and, conversely, if we know 
the constants of any branch and the current 
in it, we can determine P. At Resonance 
V is in phase with the exciting current from 
the plate battery, but not in phase with the 
aerial current. Hence, if J is the exciting 
current, the power supplied to the network 
Is ГИ watts. 

Now the power supplied equals the power 
expended. Neglecting the resistance of the 
plate coil, the equivalent resistance R, of the 
network has been found by substituting a 
dummy circuit for the real aerial in the way 
already described. ‘The current traversing 
this resistance is also known. This is simply 
the aerial current /,. 

Hence, the power expended in the circuit 
ls :— 

| IRR, watts 
Then, ГЁК, _ V 
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- Values of V calculated from actual read- 
ings are plotted against wavelength in 
Fig. 13. 

V is the resultant voltage of a number of 
voltages, and the shape of the curve indicates 
that harmonics are present. 


120 
T E 

то 
Has ШУЫН 
ЕЕ Ai 
iod @@ ш 
ү g 
Р eo иш L| 
E ЖЫ a 
a sO 2 
> ae i 
= Е E 
HE E 
E 


The wave form of V will be identical with 
the wave form of the plate current, which is 
in phase with it. 

We know that the aerial current will 
differ in phase by approximately 90? from the 
exciting current. It follows that each com- 
ponent of the aerial current will, therefore, 
differ in phase by approximatelv 90? from the 
corresponding components in the exciting 
current. Hence, the grid voltage will contain 
a number of component voltages in phase 
with the exciting current. 

It is, therefore, not easy to predetermine 
the resultant aerial wave form for any C.W 
circuit operated by valves. 

However, it is worth while to obtain an 
approximate idea from the characteristic 
curve. 


O° 18 36 54 72 90 106 126 144162180" PLATE CURRENT, SATURATION 
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A graphical method, which should be 
sufficiently self-explanatory, is shown in 
Fig. 14, in which the ideal characteristic is 
taken as a basis. In this case a sine wave of 
grid voltage results in a sine wave of plate 
current. It should be easy to see that if the 
grid is over excited, the resultant plate wave 
will be flat-topped. 

The full line curve in Fig. 15 shows the 
plate current wave form for an actual 
characteristic. 

In this case the grid volts are assumed to 
obey a pure sine law. Notice that zero grid 
volts occur near the bottom of the charac- 
teristic. The result is that the plate wave is 
unsymmetrical, and will therefore be rich in 
harmonics. 

"То estimate the effect of the harmonics one 
must consider the process that takes place 
when the plate battery circuit is first closed. 


ine 2s . 25 
GRID | VOLTS 


Fig.15. 7 


The initial oscillations are of minute 
amplitude and of pure sine shape as the 
minute portion of the characteristic operative 
is rectilinear. Remembering that the grid 
volts lag 180° behind the first wave of plate 
current—apart from the way the grid coil 
is connected up—it should be easy to see 
that the shape of any particular grid volt 
wave will be of approximately the same shape 
as the plate current wave preceding it. 

Consequentlv, the first impure wave of 
plate current will be produced by a pure sine 
shaped grid volt wave. This will give us the 
full line curve in Fig. 15. 
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We then resort to a redrawing process by 
making the shape of the next grid wave of 
the same shape. This will produce further 
distortion of the plate current wave. The 
dotted curve shows the resultant wave after 
one redrawing. 

Hence, by the process of action and reaction, 
the wave shape in the limit will be rectangular, 
and if it is asymmetrical, as is shown in the 
the dotted curve, it will be compounded of a 
large number of harmonics. 

The original characteristic curve which was 
that of the particular valve used during the 
experiments, is on the right of the diagram. 

Notice the similarity between the full line 
curve and the curve already shown of the 


approximate aerial wave form obtained bv 
direct measurement containing a second, 
third, fourth and fifth harmonic. 

To sum up, the main faults of this type 
of circuit are: —(1) The grid is over excited, 
which is responsible for a flat-topped plate 
wave. (2) There is no arrangement to correct 
the grid voltage to ensure that oscillations 
will take place about the mid point of the 
characteristic Hence the plate wave is 
likely to be asymmetrical, which means that 
a large number of harmonics will be present. 
(3) As the aerial is directly connected to the 
plate coil, any harmonics in the plate current 
wave will certainly resonate on the aerial 
which has distributed inductance and capacitv. 


(The Discussion. will be printed in the next issue.) 


WIRELESS CLUB REPORTS 


The Wireless Society of London. 


A meeting of this Society was held on April 30th 
at the Institution of Civi! Enyineers, when a 
Paper was read by Major Basil Binyon, O.B.E., 
on " An Automatic Wireless Call Device." The 
paper was illustrated by experiments, and wireless 
кыпаі< were received on an aerial specially erected. 
The lecture will be fully deait with in a subsequent 
issue of this Journal. 

The business of the meeting included the balloting 
for a further considerable number of new Members 
and Associate Members. It is gratifying to those 
managing the Society and to members generally to 
see the well-attended meetings and regular influx 
of new members, and it should be noted that at 
а recent meetin, ;t. was unanimously decided to 
ainut ladies to membership and Associate member. 
stip Application forms should be filled in in the 
orlinarry way, and may be obtained trom the 
Hon. Secretarv, Mr. L. McMichael, 32, Quex Road. 
West Hampstead, N.W.6. 

The next General Meetiny of the Society will 
take place towards the end of May, when a Paper. 
illustrated by experiments. will be read by Mr. 
Philip R. Coursey, B.8c., A.M.L. E.E.. entitled ** Some 
Methods of Eliminating Atmospherics in Wireless 
Reception " This subject is one which will be of 
the yreatest interest to experimenters. and Mr. 
Coursey s treatment of it is to be comprehensive 
and entertaining. The precise date of this meeting 
will appear in our next issue. 
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IMPORTANT ANNOUNCEMENT. 


After some correspondence with the Post- 
master-General the Committee һаз been 
informed that he agrees to the Committee’s 
suggestion that the production of a Post 
Office permit to use wireless apparatus 
should be regarded as sufficient authority 
to dealers to supply such apparatus as comes 
within the terms of the permit. and that 
therefore no special purchasing permits will 
be required by amateurs. 


Sheffield and District Wireless Society. 
(A giliated with the Wireless Society of London.) 


Considerable interest was evinced during the 
period of the Wireless Telephony trials at Chelms- 
ford, several members receiving the speech and 
music quite clearly by means of both crystal and 
valve as detectors. Measurements of the intensity 
of the sound were carried out by one member, and 
very interesting results obtained. 

On March 5th a paper on “The Wavemeter : 
How Made and Used" was given by Mr. W. 
Burnet, who described in detail that most useful 
and essential adjunct to the wireless amateur or 
protessional. In the discussion which followed one 
of the members kindly offered the use of a Fleming 
Cymometer for calibrating purposes. 

A practical demonstration of C.W. and Spark 
Reception was given by Mr. L. Johnson on March 
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12th, using a 3-valve amplifier with great success, 
most of the signals being audible at the back of 
the lecture room. 


On March 19th Mr. J. G. Jackson related his — 


experiences аз W/T operator in the Mercantile 
Marine during the War. Mr. Jackson's racy style 
and fund of anecdotes delighted the audience, and 
proved a pleasant relaxation from the more serious 
lectures which have been delivered during the 
session. 

The meetings continue to be well attended, the 
average &ttendance being over forty. 


Manchester Wireless Club. 
( Affiliated with the Wireless Society of London.) 


March 10th.—' The Hon. Secretary in the chair. 
Mr. Evans again led the discussion. (commenced 
February 25th) on “ Detectors, Past and Present," 
touching upon the subjects of the Poulsen Tikker, 
Fessenden Heterodyne Receiver, Goldschmidt Tone 
Wheel and various crystal detectors. А member of 
the Wireless Society of London, in Manchester on 
business, attended the discussion. and gave а very 
interesting description of how he obtained C.W. 
signals with an ordinary crystal detector by using 
superimposed oscillations from &n Ericson buzzer. 


March YT7th.— The Hon. Secretary in the chair. 
Mr. Evans concluded the discussion on ‘‘ Detectors, 
Past and Present '° by a brief historical sketch, 
explaining the various experiments which led up 
to the invention of the first Fleming oscillation 
valve. 

March 24th.—Second General Meeting, held at 
the Club Room (335, Oxford Road, Manchester), 
Mr. Evana in the chair. The Hon. Secretary (Mr. 
Reid) read the minutes of the last General Meeting, 
which were passed in the usual manner. The 
chairman then announced that it was proposed to 
dissolve the Provisional Committee inaugurated on 
December 17th, 1919, and to elect a permanent 
Committee so as to establish the Club on a sound 
basis. 

After the usual formalities, the followiny officials 
were unanimously elected: Vice-Presidents: Mr. 
W. G. Phillips, Mr. J. Griffin, M.B.S.C., and Mr. 
Chas. V. Morris. Hon. Secretary: Mr. Y. Evans ; 
Hon. Treasurer: Mr. J. C. A. Reid : Committee : 
Mr. P. G. Thomason, Mr. R. Hallam, and Mr. E. 
Samuels. 


The election being successfully concluded, the 
resigning Secretary (Mr. J. C. A. Reid) announced 
that arrangements had been made for the members 
to have use of the Club Room at any time. also 
the workshop attached, should any member wish 
to construct his own apparatus. 

A few letters concerning affairs of the Club were 
then read and discussed. Business being concluded, 
the chairman (Mr. Evans) called attention to the 
thoroughness which marked the work of Mr. Reid 
in organising the Club, and proposed a hearty vote 
of thanks to the late Hon. Secretary, which was 
passed with loud applause. He then expressed a 
wish that the members would pull together and 
devote as much time as possible to the advance- 
ment of Wireless Telegraphy and Telephony in 
general, pointing out that the steady increase. of 
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members was proof enough of the attractive side 
of the subject. 

The Hon. Secretary invites correspondence from 
operators of His Majesty's Navy, Ármy and Air 
Force, and also the Mercantile Marine, with а view 
to increasing the present number of corresponding 
members, especially with regard to those residing 
in the Manchester area. Full particulars of member- 
ship will be forwarded to any part of the world. 

Having been in close touch with the Navy and 
Air Force, the Hon. Secretary would be pleased to 
hear from old friends who served with him during 
the War.—-Address: Mr. Y. W. P. Evans, 7, 
Clitheroe Road, Longsight, Manchester. 
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Leicestershire Radio Society. 
(Affiliated with the Wireless Society of London.) 


A meeting of the above Society was held on 
Friday, March 12th. There was a fairly good 
attendance. The President (Mr. E. Masters) 
occupied the chair, and a most interesting address 
was delivered by Mr. Dyson on “ Elementary 
Wireless." The speaker presented his subject in а 
very lucid manner, and all present derived benefit 
from the discourse. 

The Society again met on Friday, April 9th, for 
an evening of buzzer practice. Most of the members 

resent were in good form, and it is hoped before 
ong that some really good Morse manipulators 
will be found in our midst. Six new members have 
been admitted into the Society since the New Year, 
making a total of over 30, which is very encouraging 
to the officers and committee. 


Plymouth Wireless Society. 
(Affiliated with the Wireless Society of London.) 


March 19th.—-Mr. R. C. Laws in the chair, with 
a full attendance of members. A discussion on 
“ ТҺе Theory of the 1:5 K.W. Marconi Standard 
Wireless Installation ” took place. Selected mem- 
bers were questioned on many points of the theory 
by the rest of the members. The questions were 
numerous and varied, but for the most -part 
effectively answered in clear, precise ways, diagrams 
being used to more fully illustrate the answers. 

March 26th. —Mr. Н. W. Harwood in the chair, 
supported by the Committee, Mr. 8. G. Monk, B.Sc., 
gave a paper on “ Searchlights ’’—an interesting 
and fully detailed account, showing that although 
searchlights had been replaced to some extent by 
the Very lights, they were indispensable for some 
things, such as coast defence work, naval operations, 
anti-aircraft work. ete. The actual working at the 
projector was instructive, excellent descriptions 
being given of the following: Carbons, mirrors, 
shapes of beams, lamps, switchboard work and 
devices for enclosing the carbon. The explanation 
of the different types of beams was also instructive 
and interesting. In describing the lamps used it 
was shown how the Schickert lamp gave an applica- 
tion of the Klectromavnetic principle. and the 
Clark-Chapman lamp showed how the motor 
worked and the control of the field. The paper 
proved the most interesting and instructive one 
which has yet been given to the members of the 
Society. 


WIRELESS CLUB REPORTS 


Halifax Wireless Club. 


(A ffüiated. with the Wireless Society of London.) 


At a meeting held on Tuesday, March 30th, 
Mr. W. Emmott. M.I.E.E., М.І.С.Е., was installed 
as President, with Messrs. A. Gledhill and J.G. Stirk 
as Vice-Presidents. We are looking forward to 
receiving some valuable papers from these gentle- 
men. 

Mr. J. R. Clay read a very useful paper on “ The 
Design and Construction of a Simple Receiving 
Set," which will put the recent recruits to the 
amateur wireless ranks on the right lines for con- 
structing their own installations? 


Burton-on-Trent Wireless Club. 
(A ffiliated with the Wireless Society of London.) 


A meeting of the above Club was held on Wed- 
nesday, March 31st, at the Burton Daily Mail 
Ottices, Mr. A. Chapman presiding. There was а 
large attendance. The chairman congratulated 
Mr. A. J. Wright on the honour of membership of 
the Order of the British Empire conferred upon 
him. He then stated that, owing to lack of room, 
it was not possible to demonstrate wireless wonders 
at the recent Fancy Fair, held at the Town Hall, 
but that it is hoped to exhibit wireless appliances 
on the Ox-Hay for the benefit of the public. 

Mr. A. J. Selby initiated a discussion on the 
methods of connecting up instruments, wave 
production, valve applications, etc. 


Newcastle and District Amateur Wireless 
Association. 


The first post-war meeting of the above Associa- 
tion took place at the Y.M.C.A. Buildings on 
March 29th. This Association had dropped quietly 
out of existence upon the outbreak of war, through 
the withdrawal of the support of its members, who 
almost without exception, took service as W/T 
operators in the various branches of His Majesty's 
Services. The meeting was called together by 
several old members to ascertain the probable 
number of members who would join its ranks if 
the Association were successfully reformed. Without 
any publication (with the exception of one letter, 
published in а local paper) a good number of 
zrentlemen turned up. Officials were elected and 
arrangements for obtaining a club-room or rooms 
ure being pushed forward. At present it is not 
possible to decide the members’ subscription 
through lack of reliable data to calculate it upon. 
Affiliation with the London Wireless Society has 
been decided upon. Local gentlemen who hitherto 
have not heard of the Association’s proposed new 
existence are earnestly urged to send their names 
and addresses to me, that we may know how many 
are behind us and with us as new members. -—-Colin 
Bain, Hon. Secretary, 51, Grainger Street, 


Newcastle. 


Liverpool Wireless Association. 


A meeting of this Association was held at 
McGhies Café, 56, Whitechapel, Liverpool, on 
March 31st, when a number of new members were 
admitted. A very interesting lecture was given by 
one of the members, the subject being * An Intro- 
duction to the Study of Valves." The subsequent 
discussion proved very helpful and instructive. 
It is intended during the coming summer to arrange 
Saturday afternoon outings to places of interest, 
and it is anticipated that these visits will both be 
entertaining and instructive. The present pro- 
gramme is that the ordinary meetings of the Society 
shall be held on the second and fourth Wednesday 
in the month. The subscription is 58. per annum. 
All communications should be addressed to the 
Hon. Secretary, Mr. S. Frith, 6, Cambndge Road, 
Crosby, Liverpool. 


Edinburgh Wireless Club. 


The above Club is now established on a more 
firm basis. New and more suitable premises have 
been obtained, after considerable delay, at the 
N.B. W/T College, Edinburgh, in which we held 
our meeting on Thursday, April 8th. 

A receiving license has been-applied for, pending 
which we have ‘arranged for “ buzzer” practice 
two days per week, to be supplemented by elemen- 
tary lectures and general discussions. 

Arrangements have also been made for current 
numbers of W/T and electrical periodicals, and 
other details such as furniture, etc., to be provided. 

Subscriptions have been fixed at 5s. entry and 
10. annually. The Hon. Secretary will be very 

leased to see anyone who is interested, either on 

ednesday evenings at 8 p.m., or Sunday after- 
noons at 3 p.m. General Meetings are to be held 
early in each month. 

When the Club’s wireless set is installed it is 
hoped to have the club room open more frequently. 
—Hon. Secretary, Mr. W: Winkler, 9, Ettrick 
Road, Edinburgh. 


Wanted. 


To form Wireless Clubs at Birmingham, Spalding, 
Doncaster, Exeter, Grimsby, Gloucester, Bradford, 
Preston and Bournemouth., Those interested should 
communicate with Mr. A. H. Staples, Y.M.C.A., 
Dale End, Birmingham; Mr. W. G. A. Daniels, 
Pinchbeck Road, G.N.R. Crossing, Spalding: 
Mr. A. H. Wasley, Glenholme, Ravensworth Road, 
Doncaster; Mr. Н. E. Allcock, 1, Prospect Villas, 
Heavitree, Exeter; Mr. C. Hewins, 42, St. Augus- 
tine Avenue, Grimsby; Mr. J. Mavall, Burfield 
Lodge, St. Paul's Road, Gloucester ; Mr. J. Bever, 
85, Emm Lane, Bradford; Mr. A. Wilkinson, 
176, Tulketh Brow, Ashton, Preston, and Mr. T. H. 
Dyke, Hill Garage, Winton, Bournemouth. 
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SHOW YOURSELVES. 


We shall be pleased to publish in this Section photographs of Club officers, 
committees, and members; of Club stations, workshops and exhibits, or of 
private installations. 


PAGES FOR 


Under this heading we publish 
specially designed and written for 
will be introduced, and we hope 
manner as will prove attractive to 
this sertes ts primarily intended. 


COMPLETE 
beginners in wireless work. 
to present the fundamental facts of wireless in such a 
a much wider range of students than that for which 


BEGINNERS 


instructional articles, forming а series 
Hardly any mathematics 


INDUCTANCE. 


EFORE the experiments of Arago, 
and, later, of Faraday in the early 
nineteenth century electricity and 
magnetism were usually considered 
as two separate forms of energy. 
Faraday showed that they were 
related, inasmuch as a current of electricity 
was produced by the action of a magnet on 
a wire, and, conversely, that a coil carrying 
a current exhibited properties resembling 
those of a magnet. Р 
Most students of electricity are familiar 
with the lines of force produced by a magnet, 
which can be mapped out with the aid of 
iron filings sprinkled on a card placed above 
either of the poles (Fig. 1). These lines of 
force radiate from the poles in every direction. 


We see that if the magnet 15 moved past a 
соп of wire in a direction раг. llel with its 
own axis, the lines of force will, so to speak, 
cut the wire, and thus will induce ап 
electromotive force in it. 

In the case of a conductor carrying a 
current, (Fig. 2), the lines of force take the 


form of circles having their centre at the 
centre of the wire. When the current is 
switched on these lines of force start to 
expand outwards from the wire. If another 
conductor is placed parallel to the first, the 
lines of force, in expanding, will cut the 
conductor, and thus induce an e.m.f. in it. 


Consider the case of two conductors side 
by side, each carrying a current in the sante 
direction. The lines of force round each 
individual conductor will be as before, but at 
Certain points between the two the lines of 
force will “clash.” The final effect will be 
as shown in Fig. 3. Similarly, the field due 
to a dozen conductors in a row will be as in 
Fig. 4. We may note the similarity between 
the lines of force, due to two rows of con- 
ductors and those of a bar magnet. (Fig. 5). 
Consider now a coil of several turns of wire, 
equally spaced, as in Fig. 5. 
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As soon as the current is switched on, the 
lines of force extend from each turn in the 
coil, and these lines of force, by Faraday's 
Law of Induction, will induce an e.m.f. in 
the adjacent turns of the coil. ‘The important 
point in the whole matter is that the induced 
e m.f. is such as to oppose the e.m.f. which is 
sending the current through the coil. 


Fig. 3. 


So, as the current is started in the coil, at 
the same time an opposing e.m.f. is set up 
which tends to prevent the growth of the 
current. 

The curve of the growth of current is 
shown in Fig. 6. But, when the current has 
finally reached its steady value, the lines of 
force are no longer expanding, and in con- 
sequence do not cut the other turns. The 
back e.m.f. therefore dies away again. 


Now, if we switch off the current, what 
happens ? 

Bv Lenz's Law—“ In all cases of magneto- 
electric induction the e.m.f. produced is such 
as to oppose the cause producing it." Now, the 


cause producing the e.m.£. in this case is the 
dving away of the current and the collapsing 
of the lines of force The e.m.f. therefore 
tends to keep the current flowing, and is now 
in the same direction as the applied voltage. 

The effect of this e.m.f. is seen in the 
bright spark that occurs on breaking the 
circuit of a coil. If the wire is bare and is 
handled on breaking the circuit a severe 
shock is often felt. 

A glance at Fig. 7 will show the relation 
between the lines of force and the induced 
e.m.f. 

Now turn to the case of an alternating 
current. The current reverses its direction 
through the coil many times per second, so 
the lines of force are continually expanding 
and contracting. In doing so, they are 
continually cutting the adjacent turns of the 
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coil, and inducing a back electro-motive 
force. So the current is continually being 
prevented from growing, and when established, 
from dying away. Hence, in the case of an 
alternating current, the coil exerts a choking 
effect on the current, continually preventing 
Its growth and diminution. i 


We now come to the meaning of the word 
“ Inductance.” "The inductance of a circuit 
is that property which tends to oppose the 


flow of current in the circuit, and, the current ` 


once flowing, tends to prevent its stopping. 

In the case explained above, what is it 
that tends to prevent the growth and sub- 
sequent changing of the current? The lines 
of force which cut the turns, obviously. 

The inductance of the coil, therefore, is 
represented by the total amount of lines of 
force which cut the coil, when unit current 
15 switched on. 

If one ampere causes 10? lines of force to 
cut the circuit, the coil is said to have an 
inductance of oze henry. 

Finally, we have to see upon what factors 
the inductance of the coil depends. Clearly 
it depends first on the number of turns of 
which the coil is composed. Suppose one 
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conductor has N lines of force produced by 
the passage of one ampere. Then a coil 
consisting of T turns will have N T lines 
of force produced. ‘Take the case of unit 
current flowing in a coil of T turns. A 
certain number of lines of force are produced. 
If the number of turns is doubled, twice as 
many lines of force will be produced. The 
field, therefore, varies as the number of turns. 

As the inductance of a coil is proportional 
to N and T, and N varies as T, it follows 
that the inductance is proportional to 7? ; or, 
the inductance varies as the square of the 
number of turns in the coil. 

An expression for the inductance of a coil 
їп terms of the number of turns and current 
will be given later. 

Before leaving the question of inductance 
there are one or two things more to be noted 
їп connection with it. We know that all 
wire offers a reststance to the current flowing 
through it. 

If a wire has a resistance of ten ohms, and 
a hundred volts potential is applied to it, the 
current flowing will be ten amperes. This is 
true both in the case of alternating and direct 
currents. But if the wire is coiled, so as to 
exert an inductive effect, the current, in the 
case of alternating current, will be decreased 
owing to the inductance of the coil. 

We see then that there are two properties 
tending to limit the current passing through 
the coil—the resistance of the coil, and the 
inductance. Тһе combined effect of resistance 
and inductance is spoken of as the impedance 
of the coil. 

Lastly, it is interesting to compare the 
definition of inductance with that of inertia, 
given in a preceding article. We see that the 
inductance of an electrical circuit corresponds 
In some respects to the mechanical effect of 
inertia. 


The AMATEUR'S GUIDE v tee AETHER 


OA 
STATION. | CALL. '(metres) | SYSTEM. 


| 


i 
i 


-—— — — p — —XÓ— — A — A Me. — a — AM —— M ==. ee | oe 


Annapolis - - 


Barcelona - -| 


Belgrade 


Bucharest - 


Budapest - 2 


Cairo - - 


Carnarvon - 


Cleethorpes - =. 
Clifden 


Eilvese (Hanover) 


Horsea Е А 

K oenigsw uster- 
hauser 

Madrid - - 

Madrid : "x 


NSS 


EAB 
BGD 
BNS 


HB 


SQC 


MUU 


BYB 


MFT 


LP 


EAA 


3,700 


Marconi 
Spark 


Telefunken 
Spark 


Arc 


C.W. 


Spark 
Spark 


C.W. 
C.W. 


Spark 


Telefunken 
Spark 
Telefunken 
Spark 
Poulsen Are 


Marconi 
Spark 


Telefunken 
Spark 


PRINCIPAL WORKING TIMES. 


— —À — -— 


Time signals at 0255 and 1655; 24 hours pro- 
grammes with YN and Stavanger (LCM). 
Weather reports at 0130 and 1330. Works 
Constantinople 0500 to 0800 G.M.T. 


Works ICI, HB and OHD irregularly; also ships. 


Works SAR. (Extracted from '* T.S.F.” No. 10). 

0000 to 0215, to СА; 
0700 to 0800, to НВ; 
1900 to 2315, to IQZ ; 
(* T.S.F.” No. 10). 


0330 to 0530, to UA ; 
1630 to 1815, to UA ; 
2315 to 0000, to UA. 


0200 to 0330, to FL; 0600 to 0700, to IQZ ; 
0700 to 0800, to ВМ; 0800 to 0900, to Allied 
Mission at Bucharest ; 1100 to 1200, to WAR ; 

| 1230 to 1500, to FL; 1500 to 1600, to FF 
(Sofia); 2030 to 2100, to PRG ; 2100 to 2200, 
to FL. (“ T.S.F.” No. 10). 


‚ 0000 to 0100 CQ press: 0230, RAF Weather 
report ; 0070, USN traffic to Constantinople and 
Venice; 1430, weather report; 1630 to 2000, 
CQ press; 2000 to 2030, U.S.N. traffic as at 
0070; 2030 to 2100, CQ press; all other times, 
commercial service to EAA and IDO. 


Weather reports at 0500 and 1700. 


| Continuous commercial service to GB (Glace Bay ). 
Spark has musical note. 


: To EAA, 0100 to 0500. Using Goldschmidt's Н.Е. 
machine. Works EAA and EGC throughout 
24 hours. 


Works SQG (Cairo). 


0200, to MSK on 6500 m ; 0500 to RVA (Reval) 
on 6500 m; 0530 to TOR (Thorn) 6500 m; 
0700 to SEW (Nicolaieff) 6500 т; 0900 to 
TSR (Tsarko-Selo) 6500 m; 1130 to SAJ 
(Karlsboru) 6500 m: 1530 to OHD (Vienna) 
4000 т: 1730 to TSR, 4000 m. (Extracted from 
“T.S.F.” No. 10). 

To OUI: 1615 

to 2200. 


0000 to 0400; 0700 to 0900; 


1130, weather report, 2100 m; 1600, weather 


report, 2100 m. 
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STATION. 


—— — — - — — ——— —— 


Nantes 


Nauen 


Norddeich 


New Brunswick 


Pola . : 


Poldhu Е е 


Posen - р iv. 


Prague 


Sao Paulo (near 
Rome). 

al 

Saragevo  - 


Tsarkoe-Selo 


Warsaw z 


' CALL. | 


UA 


POZ 


KAV 


NFF 


IQZ 


MPD 


PSO 


PRG 


IDO 
SAR 


| 
| 
i 
| 
| 
i 


A 
(metres).' SYSTEM. | PRINCIPAL WORKING TIMES. 
ud | саса 
6,700 | Arc | 1031 to 1040, '" FRI de UA." 11000 m; 1100 
2.800 | Spark ! to 1145, " LLMV de UA" 2800 m; 1230 
9.000 | Arc | to 1240, to FRI, 11000 m: 1630 to 1815. 
5,500 ! Arc to BNS, 6700 m; 2031 to 2053, to FRI, 9000 
11,000 | Are | m and 5500 m: 2230 to 2300, to RQA 
| ; (Archangel) 11000 m. (Eztracted from “T.S.F ` 
| . Na. 10). 
| 
3,900 Spark | 2300, to U.S. Stations, 12600 m; 1200. time 
12.600 H.F. Alter. | signal, 3900 т; 2200, weather report, 3900 m ; 
nator ! 0000. time signal, 3900 m; 0740, weather 
| | report, 3900 m. 
| 
300 E Telefunken ^ General public traffic. Details of long-distance 
600 — Spark | traffic reserved. (This information was fur- 
1,800 ! | nished us by the KAV station.) Admiralty 
| ' Notice to Mariners shows KAV sends two 
weather reports on 1650 m. 
| | 
13,600 | Alexanderson ‘Twenty-four hours provramme with YN and 
| H.F. Alter- | POZ ; 0430, to Pear! Harbour ; 2100 and 0300, 
nator. | to San Diego. 
| 
3,600 í Telefunken |0600 to 0700, to H.B. (Budapest), 3600 m; 
7,800 |; Spark | 1400 to 1500, to .PRG (Prague), 3600 m; 
|. Н.Е. Alter- | 2030, weather report for mariners, 3600 m; 
l nator. | 1900 to 2200. to BNS (Bucharest), 7800 m. 
^ (From “T.S.F.” No. 10). 
2,750 Spark ' 0100, press and long-distance ship messages ; 
, 0930, weather report ; 2130, weather report. 
1,750 Telefunken 0300 to 0500, to VSL (Vasliun, Rumania); 
Spark |! 0630 to 0800, to FL; 1800 to 1900, to FL; 
: 2000 to 2200, to VSL; 2200 to 2330, to FL. 
i (© T.S.F.” No. 10). 
3,000 , Telefunken : 0945 to 1020, to OHD ; 1100 to 1130 to WAR; 
10,000 51 Spark 1200 to 1330, to OHD; 1330 to 1400, to 
H.F. Alter- MRHG ; 1400 to 1500, to 1QZ; 1545, weather 
nator report ; 1630 to 1700, to FL; 2030 to 2100, to 
HB. (“ T.S.F.” No. 10). 
11,000 Arc То American stations ; 1700 to 1800, to FL. 
4,000 Arc 0015 to 0100, to FL; 0200 to 0300, to РЕС; 
0715 to 0745. to PRG; 1100 to 1200. to FL. 
(" T.S.F.” No. 10). 
5,000, Зрагк  :0800to ICI; 0900 to LP: 1300, press; 1700 to 
6,000 ) | WAR; 2000, press; 2230. press. 
| 
2,000 Telefunken 0330 to 0430. to FL; 0630 to SEW; 1100 to 
Spark 1200, to HB; at 1700 to TSR ; 1900 to 2000, 


: ' to FL. 


(* T.S. Е. No. 10). 
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The CONSTRUCTION of AMATEUR 
WIRELESS APPARATUS 
A Crystal Receiver with Valve Magnifier (Part II). 


The Figger Untt.—Care should be taken 
that the tube formers, especially if made of 
cardboard, are thoroughly dry. If they are 
at all damp the signals will be weaker and 
the tuning of the circuit much flatter than 
would be the case with dry formers. Thor- 
oughly dry the tubes and then impregnate 
them with paraffin wax or shellac varnish. 
Having prepared the formers in this way, 
proceed with the winding. About ilb. of 
No. 24 Double Silk-covered Wire will be 
required. 

The Coupling | Coil.—Winind the sliding 
former with 100 turns approx. in the middle 
of the former. Make a tapping at 50 turns 
so that the coupling between the aerial and 
secondary circuits may be weakened if 
necessary. 

The Secondary winding on the fixed former 
requires a little consideration. We have 
specified a 0-0005 mfd. condenser, and this, 
with an inductance, is required to tune from 
300 to 3,000 metres The condenser will 
have a maximum capacity of 0-0005 mfd. 
and a minimum capacity of 0:00005 mfd. 
(approx.)—a 10 to 1 change. This will give 
a З to 1 change in wavelength with a given 
inductance, as the wavelength increases in 
proportion to the square root of capacity. 
Therefore, in order to obtain the range of 
wavelengths desired, we must make tappings 
on the secondary and so arrange them that 
the range of wavelength with one tapping 
meets or overlaps the wavelengths given by 
the next tapping. : 

If we use three sections of winding we 
shall cover the required range and also obtain 
good overlap between the ranges. 

Section | should have 40 turns ; section 2, 
65 turns; and section 3, 215 turns. 

The table below gives the approximate 
values of wavelength and inductance which 


will be obtained :— 


| © Wavelength | = 
Range, Section. | (Metres.) Mhys. 
2e == шш L 
1 250—700 265 
2 142... 600-1,500 i 1,280 
3 , 1+2+3 | 1,200-3,200 | 5,200 


| | 


Commence winding the first section close 
to the open end of the fixed former, and leave 
a space of 1 centimetre between each section. 
Wind the three sections and the coupling coil 
in the same direction. Each winding may be 
finished off by fixing the ends by means of 
tape loops. Place the tape in position, loop 
outward, and wind a few turns over it. Slip 
the end of the wire through the loop and then 
pull one end of the tape taut. With one of 
these loops at each end of the winding the 
wire will remain tight. | 

When the windings are finished they 
should be given a good coat of shellac varnish 
and baked in an oven. 

If possible, a switch for connecting the 
sections in series should be provided by means 
of which the idle sections may be cut off from 
the sections in use, thus avoiding the detri- 
mental “ idle turns" effect. 

The Telephone Condenser should have a 
capacity of 0:003 mfd., approx. . 

It may be made up as described in the 
WinrLEss Wonrp of April 3rd, in “A 
Wavemeter and ‘Tuning Tester.” 

Cut the copper foil intostrips 21" x 1" and, 
with 0:002" mica, 15 plates should give the 
required capacity. 

The High Tension Battery.— Ге French 
type of receiving valve will work quite well 
with approximately 60 volts potential on the 
anode. ‘This potential can be supplied by 
using 15 41-volt “ Ever-ready " pocket flash 
lamp batteries, connected up in series. This 
arrangement will give about 68 volts. The 
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current taken by the valve when in operation 
is of the order of a few milli-amperes ; there- 
fore these batteries should last, with normal 
use, for at least six months. А battery of 
accumulators can be used, but in practice a 
dry battery has been found most satisfactory 
and causes much less trouble. 

The size of one “ Ever-ready " battery is 
3” x21)" x {" ; therefore, if we arrange them 
as in Fig. 1, a light wooden box (8" long, 
5" wide and 3j" deep) will be large enough 
to complete the unit. 


Fiq. 1. 


In assembling the batteries it is essential 
that precaution be taken to insulate the 
battery as a unit. The best method to adopt 
Is to line the box with waxed paper and to 
place a double thickness of waxed paper 
between each battery. The terminals mounted 
on the box should be bushed with ebonite. 

Connect up the batteries, positive to 
negative, with *properly soldered joints, using 
thin copper wire for connectors. Usually the 


battery connections are of tinned metal, so the - 


best procedure will be to tin the connecting 
wire first and then, with a hot, clean soldering 
iron, make a quick joint. The reason for 
care in doing this is to prevent the heat 
creeping along the battery connection. and 
unsoldering the joints inside the battery. 

The H.T. unit is of great importance to 
the set, and too much care cannot be taken 
in making it up. Experience will teach the 
amateur that when working with valves, 


Е «slight leaks to earth due to bad insulation, and 
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imperfect joints in the circuit, will cause 
great annoyance by giving queer noises in 
the receivers. 

It is found that the anode voltage required 
for each valve varies slightly, so instead of 
joining both terminals to the battery direct, 
connect a flexible lead to one terminal with | 
a tie-clip at the loose end, so that tapping 
may be made at any intermediate voltage. 

Filament Reststance.—As we propose to 
use a 6-volt accumulator to supply the 
current for the valve filament, it will be 
necessary to make up a resistance of approxi- 
mately 3 ohms, which must be variable in 
order to control the current taken by the 
filament. | 

For those readers who wish to make ир 
a variable resistance, the following data will 
be sufficient to work from. 

Size No. 22 B.W.G. Eureka, German 
Silver or Manganin wire, has a resistance of 
| ohm for a length of 24" ; therefore, 72" 
will be required to make up a resistance of 
3 ohms. It will be necessary to use bare 
wire. | 

The best way to make up the resistance 
in the most convenient form is to wind the 
wire closely round a lead pencil so that, 
when the wire is taken off the pencil the 
turns remain touching one another. If the 
wire is pulled out to a length of 6" it will 
form a helix with about py” between each 
turn. Fig. 2 shows clearly how the wire can 
be mounted on a base made of ebonite, hard 
wood or any other suitable material. This 
base should be about 23" in diameter, having 
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aledge $" wide, upon which the wire rests. 
A convenient handle can be made, having a 
F threaded spindle passing through the base, 
secured by nuts and washers. 

This spindle also takes the contact arm. 
The contact arm must be sufficiently wide to 
san two turns of the wire, and must be 
adjusted to make light but good contact. The 
back portion of the arm should make contact 


on a brass strip upon which is a terminal 
mounted on the top of the base, another 
terminal being connected to one end of the 
wire. 

This piece of apparatus does not call for 
much ingenuity to make up ; at the same 
time it can be made a very neat job—neater 
and smaller than a slide wire type of restst- 
ance. 


Photo Press. 


Mr. Frank Marshall in his private wireless station fitted in the cellar of the ** Rose and Crown ” 
in Park Lane, receiving messages from Paris. 
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ALTERNATING CURRENT WORK 
WIIH REFERENCE TO THE 
THREE - ELECTRODE VALVE 


Ву К. C. CLINKER. 


Continued from page 68. 


E can now regard the 
combination of triode and 
oscillating circuit as two 
resistances in series placed 
acros a constant А.С. 
voltage. Опе is fixed in 
value—that of the triode. 


and is required 


L 
The other has the value CR 
to be such that the power consumed in it is 
a maximum. It can be shown that this 
obtains when the two resistances are equal, 
i.e., when— 

L 
CR 
So far we have considered the simple 


oscillating circuit, shown in Fig. 7, and 
have assumed the adjustment of the value 


— triode resistance. 


of De to be obtained by separate adjustment 


CR 
of L and C. А more convenient arrangement 
for adjustment, however, is that shown in 
Fig. 11. The aerial Æ (which acts as 
capacity C) is connected by moveable contact 
q, and the plate by moveable contact p, to 
the inductance L. By shifting q the wave- 
length is adjusted, and by shifting p the 
effective value of the resistance of the oscil- 
lating circuit in the plate circuit is adjusted. 
Moving p upwards evidently increases the 
A.C. plate voltage, and decreases the A.C. 
plate current (7) required for a given Æ 
current. This is equivalent to an increase in 


the value of 2 . Moving р downwards, 


CR 


on the other hand, decreases the effective 
value of the latter quantity in the plate 
circuit. 

In the foregoing treatment it has been 
assumed that the grid is excited from a separate 
A.C. source. When, however, a triode is 
generating, its grid is, of course, self-excited 
from the main circuit, either by mutual 
induction, as in Fig. 7, or by some other 
form of coupling. Also, the oscillation is not 
confined to the straight parts of the character- 
istics. The curvature sets a limit to the 
oscillations, which otherwise would increase 
indefinitely. 

These differences modify somewhat the 


‘conclusions reached on the "straight line” 


5000000000 
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assumptons, and render the actions more 
complicated. The principle illustrated remains 
the same, however, viz., the treatment of 
the oscillating circuit as equivalent, at its 
natural frequency, to a non-inductive resist- 


ance, having a value of ohms. 


L 
CR 


" trlode resistance,” 


The term 


as used 


above, must not be confused with the term - 


" negative resistance" as sometimes applied 
to a triode circuit when used to generate 
oscillations. This latter term cannot be 
applied to the triode itself, but only to the 
combination of the triode and its circuits. 
Аз an analogy let us consider a series con- 


F 


R S 
Fig. 12. 


nected D.C. generator having negligible re- 
«stance connected to an external resistance 
as in Fig. 12. F is the field coil in series 
with the armature, and R the resistance. 

Fig. 13 shows the shape of characteristic 
curve OA of such a generator, 1.¢., the curve 
connecting current with generated voltage, or 
E.ML.F. The first part is straight, but at 


R 


higher current the line bends over, due to 
the saturation in the iron. Up to the bend, 
however, the ratio of E.M.F.to current is 
constant. But this relation is the same as 
that which holds with a resistance, s.e., the 
E.M.F. is proportional to the current. Note 
this important difference, however: the 
counter E. M.F. of the resistance opposes the 
current, whereas the generator E.M.F. assists 
the current. We may, therefore, regard the 
generator as possessing “ negative resistance." 
Now we can draw a line OR representing the 
value of R in Fig. 12. Will any current 
flow when 5 is closed ? Clearly not, because 
the voltage 2, required to drive any current 3 
through R is greater than that, ¢,, which the 
machine .will give. If this current were 
started by an external E. M.F. it would sink at 
once to zero on removal of E.M.F. But if 
we reduce R to such a value as shown by 
line OR’ the case is different. ‘The generator G 
can now supply more than enough voltage 
to drive the current, and the latter, as soon 
as S is closed, begins to rush upwards at a 
rate dependent on the circuit inductance. 
During this period the numerical value of 
the negative resistance R, of G is greater 
than the positive resistance R of the circuit, 
so we have 


К-К, < 0 or negative. 


This condition evidently holds up to the 
point Р, above which any further increase 
requires a voltage greater than the generator 
will give, and the conditions remain stable at 
this point, with steady current. Here, then, 
the value of the “negative resistance” of 
G is exactly equal to the positive resistance 
of R, or 
R — К, =0. 


‘The circuit now behaves like one having 
zero resistance and zero E. M.F. 


‘The current is not oscillatory in this case, - 
because no capacity is present. By connecting 
a suitable capacity in circuit, however, the 
machine could be caused to give А.С, current. 
‘The value of this capacity would have to be 
impracticably large, with a generator as usually 
wound. With a special machine, however, 
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the writer has been able to generate low- 
frequency currents. 

Applying the same reasoning to the triode, 
we see that, if oscillation 1s to take place, 
the numerical value of the “ negative resist- 
ance " of the circuit must be at least equal to 


: =) hms 
(++ CR о 5, 


which is the sum of the triode resistance, and 
that of the oscillating circuit. We сап hind 
the value of this in terms of the mutual 
inductance M between plate and grid coils, 
and so find the value of M required for the 
starting of oscillation. 

Let I=“ internal " 
circult ; 

1 —" external " current of oscillating 


current of oscillating 


ээ 
circuit or plate A.C. current ; 
» ^4-change of plate voltage per grid 


volt (** shift " in Fig. 8). 
Then, considering the R.M.S. or etfective 
values of the А.С. quantities, we have 
Grid E.M.F. —o44I. 
Corresponding plate circuit E. M.F. == М1 


E. M.F. ko) MI 
Plate current = = m ve ig IL ——— 
total resistance — L 
"TCR 
© ko M * { Ё 
Ог, p f But fer ‚ог 
rT OR 
RwC, as found above. 
s М | L k MU 
Hence, CR = " To TER = CR 
"CR 
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) represents the total posi- 


tive resistance, the numerical value of the 
negative resistance of the circuit must be 


£M m 

~~ ohms. 

CR 
If the negative resistance has a smaller 
numerical value than this, oscillation. cannot 
start because the total circuit resistance 1s 


positive, 
Ps over the value of [e 


renders the circuit unstable, when the slightest 


An infnitely small increase of 


) however, 


disturbance Initiates oscillations which con- 
tinue to increase. For the starting of oscilla- 


tion, therefore, we see that - 


2 L 
ed must not be less than (r+ ср ) ог 117 


must not be less than г (L--CRr). Once 


started, the oscillation increases in amplitude, 
until, owing to the limits of the characteristic 
being reached, the effective values of £ and 
r are so modified as to bring the two sides ot 
theequationequal. "DIhisisequivalent tosaving 
that energy is being dissipated in the resistances 
as fast as it 15 supplied by the action of the 


triode. 


DIRECTION-FINDING STATIONS. 


Information re Wireless Direction-Finding Stations 
is given in Admiralty Notice to Mariners, No. 363 of 
1520. The information furnished comprises par- 
ticulars of the general purpose and working arrange- 
ments of such stations, and also the regulations for 
Canadian and Newfoundland, United States, British, 
French, Italian and German D.F. Stations. 

In a subsequent Notice, No. 524, the use of D.F. 
Stations by the Mercantile Marineand theadvantages 
resulting therefrom are dwelt upon. The Admiralty 
point out that the existence of such stations in the 
United Kingdom, France, Canada, United States 


and Germany, and the regulations under which thev 
are operated. are not as generally known thrcuzhout 
the Mercantile Marine as ts desirable, and that where 
the system is known to Masters it is beginning to 
be more extensively used through its advantages 
becoming known and appreciated. It would seem 
advisable that all interested should obtain all the 
information possible regarding these stations, as 
Wireless Direction Finding for navigational purposes 
has proved to be of great value, and the Mercantile 
Marine cannot айога to forego the benefit and 
sateguards it gives 
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BOOK REVIEWS 


THE ELEMENTS OF TELEPHONY. 
By ArrHur Скотсн. 
London: E.and F.N. Spon, Ltd., pp. 114, 

51 illustrations, 2s. net (Second edition). 

HETHER this little volume 
reallv appeals to the reader for 
whom it is primarily intended, 
would seem to be largely a 
matter of conjecture. As the 
author states in the preface, “it is hoped that 
it mav be of serv ice to the larger class of 
telephone users," but the percentage of tele- 
phone users who either know or care how a 
telephone * works " is probably not very high. 

An elementary introduction is given in 
Chapter L, setting out the first principles of 
sound transmission in air, of electric currents, 
of magnetism, and of the relations between 
electric currents, magnetic fields, etc. 

In passing it 1s worth noting that the 
phraseologv of this introduction is somewhat 
loose in parts, and although the student who 
is well grounded in electrical principles would 
have no difficulty, it is not wise to create 
incomplete or inaccurate ideas in the minds of 
new readers. “he description of Fig. 1 is 
somewhat inaccurate, and the terms “left ” 
and *' right " appear to have been transposed. 
On page 14 it is somewhat difficult to reconcile 
the author's statements with the well-known 
values of the specitic inductive capacities of 
glass and paraffin wax. 

Chapter IT sets out the elements of speech 
transmission by simple telephone apparatus, 
while Chapters III to X deal with the details 
and working of various forms of telephone 
apparatus in everyday use. The component 
parts and connections of table and wall instru- 
ments both for magneto and C. B. working are 
well described, as also are the arrangements of 
modern telephone exchanges, including the 
various Indicators, pegs, Jacks, keys, etc. 
The most useful part of the book begins at 
Chapter VII—C.B. Working—since this is 
the svstem most extensively adopted in practi- 
cal work, while it is to be hoped that the few 
remaining magneto systems with theirattendant 
disadvantages will also speedily disappear. It 
is, however, at this stage of the book that the 


wiring diagrams, which аге very freely given, 
become (necessarily) more complicated, ünd 
we are somewhat afraid that the maze of lines 
representing the various circuits through a 
telephone exchange will deter the casual 
reader from a further perusal of the matter. 

The aims of this book are certainly to 
be encouraged, and it is pleasing to find a 
P.O. Engineer endeavouring to help on the 
education of the great “ В.Р.” to a better 
understanding of matters telephonic. — After 
al, telephony is essentially such a simple 
process that it merits a much wider under- 
standing of its essential principles than is 
usually found. 'The book concludes with a 
brief but simple and good description of the 
mode of operation of automatic telephone 
apparatus, and exchange equipment. May 
all who peruse this chapter and appreciate the 
simplicities of automatic working set up а 
prolonged wail for its speedv universal in- 
stallation, for to come back to manual operated 
exchanges after the facilities of automatic is 
truly like going back from electric traction to 
the old stage coach. 

Ф .? Ф 
SIMPLE WIRELESS TELEPHONES 

AND HOW TO MAKE THEM. 

Published by Popular Scienze. Monthly, New 
York, pp. 47, price 25 c. 

This little booklet, apparently written 
some four years ago, Is designed solely for 
the amateur and handvman who wishes to 
have practical details of the construction. of 
wireless telephone apparatus. It does not, 
therefore, give detailed dimensional drawings 
but rather indications on the lines on. which 
apparatus may be constructed. It opens with 
a brief resumé of photophony and telephony by 
conduction and induction, and then reviews 
briefly the Poulsen Arc, Mercury Vapour Arc, 
Goldschmidt Alternator and a Liquid Micro- 
phone. The third part describes very briefly 
and in places somewhat indefinitely a simple 
form of arc transmitter with microphone 
control in the aerial circuit. Мо mention 
whatever is made of valve work or of the 
many uses of valves for transmision and 
reception 
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QUESTIONS AND ANSWERS 


NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only. and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will Бе answered under the initials and town of the correspondent, or, if so desired, under a “nom de рите.’ 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. | 


V.K.C.L. (Dovercourt) sends a scheme for 
throwing an aerial from transmission to reception, 
by contacts on the manipulating key, which we have 
not enough space to describe at length. He asks for 
an opinion on tt. 


The scheme is interesting, but we are afraid it 
is not practicable. You show the detector, 
apparently a crystal, in series with aerial, which is, 


(1) With a hard. valve we do not like vour 
circuit a (Fig. 1). Circuit à (Fig. 2) should be all 
right if (1) you omit the connection marked C.W, 
which is quite unnecessary, (2) You make your 
reaction coupling much stronger. Use a coil of at 
least J00 mhys, and couple it directly to the 6,600 
mhy coil, and (3) if you put vour phones the other 
side of the H.T. battery to avoid risk of shocks. 


of course, quite wrong. You could probably get 
over this, however. The great objection is that 
when transmitting, you have the charged aerial 
connected to earth through the receiver, and a 
small gap in series with it. The charge would 
certainly jump the gap, burning your key badly, 
and probably giving you violent shocks. Also 
your receiver is not protected from this discharge. 
Compare the arrangement of the Marconi earth 
gap, with the receiver connected across it. 


AUDION (Fowey) —(1) Sends two circuits for 
criticism. and asks (2) 1f he may e+ pect to receive 
Arlington using one valve. (3) If the condenser in 
the grid tuned circuit should be small. (4) Jf 
loading up an aerial with a natural wavelength of 
100 metres to 5 500 metres gives good results. (5) 
Whether the arrangement shown with two tuned 
circuits makes tuning for siqnals difficult. (6) If the 
reaction coil. tends to make the circuit oscillate. 
(7) What Enqlish stations send weather reports. and 
on what wavelengths they work. (8) Whether Poldhu 
transmits at 9.30 p.m., and (9) What time the 
weather report is transmitted from Rinella, Malta. 

Please note that the number of questions sub- 
mitted to this column should not exceed. four, and 
should preferably net be on points which аге 
treated in nearly all text-books. 


Fig. 2. 


(2) If your circuits are very good, and very 
skiltully used, you may possibly do so. 

(3) Yes. 

(4) Not very. 

(5) Somewhat, but not unduly. 

(6) Yes. 

(7) Poldhu, on 
3.000 тиз. 

(х) Yes, n weather report. 

(9) 9 p.m. 


W.E.D. (Peckham).- (1) Sends a circuit. for 
criticism, and asis (2) If galvanised iron wire is 
any use for an aerial. (3) If circuit shown, which 
is a simple two-circuit receiver. could be conveniently 
an proved by the use of а triode as a note magnifier. 
(4) Jf it could be improved with a triode used as a 
high-frequency amplifier. 

(1) Circuit (Fig.3) would beimproved with an A.T. 
condenser, The dimensions ot the loose coupler are 
{аг too big, as the inductances work out at about 
30,000 and 75,000 mhys. Use coarse wire, and less 
of it. Unless your plates of авз are very thin 
your variable condenser wil! not have enough 
capacitv. Your telephone condenser should be 
much bircer. 
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2,750 ms, and Cleethorpes, on 


20000 mny. 


500 muy. 


QUESTIONS AND ANSWERS 


Fig. 3. 


(2) Iron wire could be used for an aerial, but 
would be very inefficient, owing to its large 
resistance, particularly to high-frequency currents. 

(3) Not much alteration would be needed. You 
would require an iron-core transformer in the place 
where the telephones are shown. and the usual 
resistances and batteries for working the valve. 

(4) More alterations would be needed. For 
details with regard to the last two questions consult 
the constructional articles. 


D.E.W. (Crouch End) asks (1) If a Wollaston 
(7 wire) fused in a glass tube filled with mercury and 
fitted. with a terminal, can be used as one electrode, 
and a lead plate for the other, for an ordinary detector 
for a receiving station. (2) In what order does one 
wire up a receiving station ; and (3) Whether a 
funing coil, fixed condenser, and Wollaston wire 
detector ts all the apparatus required for a receiving 
station. 

(1) There are two types of Wollaston wire 
detector, the electrolytic, and the thermal; we 
are in doubt as to which of these you are thinking 
of. However, neither is- of any practical use, as 
they need exceedingly skilled work to set up. and 
are very fragile. We do not know where you could 
get the wire, and do not think it likely that there 
are а отеп men in the country with suflicient 
manipulative skill to make either type even given 
a supply of the wire. Do you realise that it is 
only about 1/20,000th of an inch in diameter in 
its final form ? 

(2) We do not quite grasp the point of this 
question. It does not matter in what order you 
connect up a set, provided you get everything in 
the right place. If vou mean, how should the 
instruments be connected up, consult the earlier 
constructional articles in the last volume. 

(3) The Wollaston detector is not worth trying. 
The apparatus you will need depends a good деа! 
on what detector you decide to use. You will find 
information to help уоп in the articles quoted 
above, or in Bangay's " Elementary Principles.” 

A.C.C. (Birmingham) asks (1) Why an arc 
generates. oscillations. (2) Why it should turn in 
methylated spirit. 

(1) We have not space enough to discuss this 
adequately, You will find the reasons given in 
almost any modern text-book on wireless. Briefly. 
it is due to the fact that the greater the current 
flowing through the arc at any instant, the less are 


the volts acros3 it. While the shunt condenser is 
charging up, the current actoss the are is small, 
and therefore the voltage is big. When the con- 
denser stops charging, the current through the arc 
gets bigger, and the volts across it drop, allowing 
the condenser partially to discharge across. 
Similarly, when the condenser is discharged, the 
are volts rise again. allowing it to recharge. By 
this means the oscillations are built up and sustained. 

(2) Chiefly to provide a conducting atmosphere 
for the discharge of some inert gas which will not 
cause burning up of the electrodes. 


W.R.W. (Lanédon Hills) is in the fortunate 
position of being able to riq any form of aerial he 
pleases. subject to the P.M.G.’s restrictions, and asks 
for advice. He also asks for instructions for making 
a telephone transformer. 


(1) We should certainly use a single wire type. 
It will he quite satisfactory if nearly vertical, 
provided that it is not too much screened by stays, 
or any metal on the mast, in this position. It 
you are working near a house get it away from the 
walls before running upwards vertically. A 
straight wire inclined at an angle to the horizontal, 
sav at 45°, will rive you directive effects, if you 
feel inclined to try this. With short aerials, vou 
should certainly not use a T, unless unavoidable : 
and we should not advise an L with a full right-angle 
bend, unless circumstances gave а strong reason 
for it. 

(2) See the March 
World. 


Ч.С. (Sunbury) sends a diagram (Fig. 4) of a 
receiver which ts essentially a self-heterodyne, with a 
second valve added as note maqnifier. He shows two 
positions in which he has tried the phones, in different 
parts of the plate circuit of the second valve, and 
asks why one works and the other does not. 
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Fig. 4. 


In position X you аге getting the resultant of the 
plate currents due to both valves. These may be 
opposing. If your note magnifier is not working 
well, this opposition may give the weakening you 
mention, With the phones at Y vou will not get 
this eftect. It is probable that your note magnitier 
is not working well, as vou appear to be putting 
too much negative potential on the grid. 


{ 


- 


' MaY I, 1920; 


R.L. (Falkirk) asis (1) Whether certain circuits 
(shown in No. 4 reply to Capt. Delarue, W. W., 
Мау. 1919) can be used to receive C.W., by connecting 
the oscillating circuits of two buzzers in series with 
the aerial. (2) Whether an efficient condenser can 
be made with ebonite tube 12 inches long, between two 
sliding metal tubes (3) What amount of wire will 
be required for the plate inductance of the circuits 
indicated in (1). 

(1) The circuits diseussed jn question 4 of Capt. 
Delarue in the May number could be used as vou 
suggest, ns is there explained. The circuit No. 3 
in the constructional article for November is much 
better, and being of heterodyne type, does not need 
local excitation. If you are going to use a valve 
why not let it produce the local oscillations needed, 
Instead of bothering with buzzer excitation, which at 
best is only a makeshift and rather an unsatisfactory 
substitute. Though the circuit No. 3 mentioned 
above is quite all right, we recommend you to try 
а simpler arrangement on the same lines first. 
You will find such circuits given in the construc- 
tional articles. 

(2) Yes, keep the thickness of the ebonite sinall, 
or your capacity will probably not be large enough. 

(3) We are afraid we cannot sav, without nore 
inforination as to the wavelength, range required, 
and so on. l 


L.J.N.K. (Bedford) asks (1) What js the con. 
struction of the Radioson detector, (2) If any other 
detector can be used with the Graillot relay. (3) 7 f 
«ach addition to a set has to be notified to the Р.М.Є. 

(1) and (2) We do not know either of these 
articles. If уоп will vive us some further par. 
tieulars, we will try to obtain the information you 
desire. (3) It all depends what the addition is. 
If it radically alters the circuit previously passed 
bv the P.M.C., it would be Letter to notify tho 


latter, 
м.р. (Constantinonle) aske (1) For a 
diagram for constructing a wavemeter. (2) For a 


simple method of calibrating the same. (3) How to 
tl the wavelength of any signals tuned in on a receiver, 
(13) If there are any other readers of the W.W. in 
Constantino ple. 

(1) The diavram of connections is very 
(See Fi45 ІА | 
Where L = an inductance of a few 

С = a variable condenser 

A :- а crystal 

T -- a pair of telephones, 
See article in our issue of April 3rd, 
full details, 


simple. 


turns of wire 


Fiq. 5. 
(2) The only satisfactory method is by comparing 
it against another wavemeter, or similar calibrated 
set. Tf you can fix a few wavelengths accurately, 


which DICES. 
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by means of stations whose wavelengths you know, 
find the condenser readings for these wavelengths. 
Plot a curve Letween wavelengths and condenser 
readings for all the values you can obtain jn this 
way. You can then get the wavelengths corres- 
ponding to other values of your condenser from the 
curve, 

(3) Tune the closed cireuit to the sionals. Then 
" buzz" it by connecting a buzzer and cell across 
the condenser. Bring the wavemeter near, and 
listen in the phones. Maximum sound will Le 
heard when the wavemeter is set. to the wavelength 
of the siznals, 


(4) We do not know of any. 


L.A.W. (Bradford) asks (1) If in a condenser 
having a dielectric “partly of mica and partly of air. 
the S.C. well be the mean of the S.C. 8 of the mica 
and the air. (2) If there will be excessive losses tn 
@ condenser of this nature. and if the NIC. will 
sul! be the mean if the plates are not quite parallel. 
(3) Why on a type 31 crystal receiver (Marconi) a 
buzzer can sometimes be heard with all the switches 
Open. . 

(1) The S.LC. will be intermediate between those 
of mica and nir, but the exact value will depend 
on the exact thickness of each. 

If Dis the thickness of air 

d , xx nica 

ko. SLC of mica 
it can he easily shown that the capacity per unit 
area of plates equals 


k u ] k( D d) 
а ) | 4r(D. d) k Dd 


1 ; 
Now Az(Did) would be the capacity per unit 


Therefore the 
(1) + d) 
kD-d 


area if the dielectric were all air. 


effective S.I.C. of the combination is 


(2) If the plates were not quite parallel à similar 
expression could be worked out, but would he more 


complex. The difference would not be verv 
important if the angle between the plates were 
small. There would be no special dielectric losses 


in such condensers used for receiving purposes. 


(3) When the switches are open, you may, if the 
buzzer coupling is too tight. force oscillations from 
it ou to tlie open circuit, particularly if the buzzer 
cirenit happens to be nearly in tune with the re- 
sonance frequency of the secondary circuit when 
open. Closing the switches of course alters the 
tune of the secondary circuit, and may weaken 
signals by throwing it out of tune with the buzzer 
circuit. 


NOTE. 
With reference to the very low frequency amplifier 
shown in Fig. 9, page 54 of the issue of April 17th, 
under the heading of * Some Wireless Wonders," 
the following values may be of use to readers :— 
R = 0.08 ohms; R, and R, — 5 ohms; C, = 0.0015 
mfd.; C, . 0.025 mfd.; C, . 1 mtd. 
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|». STUDENT'S 
GALVANOMETER 


Model 375 Galvanometer is 
a moving coil instrument with 
a uniformly divided scale 2°35 
inches long. 


Its resistance 15 approximately 
29 ohms and the current 
required for a millimeter 
(1 scale division) deflection 
IS 20-25 micro-amperes. 
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AERIALS, 


IHEIR FORMS AND USES. 
By Purr R. Coursey, B.Sc., A.M LE.E. 


N an earlier article the simple form of terminal of the apparatus is to produce an 

wireless transmitter that waş used by electrical image of the elevated wire in the 

Hertz in his earlv researches, which led earth. The earth's surface may thus be 

to the discovery of electromagnetic waves, regarded as acting very much like a mirror, 

has been described, together with the so that an image of the wire is formed, as 
receiver that he used for their indicated by the dotted line in Fig. 1. 
detection. The simple Hertz The Marconi single wire aerial 
oscillator is eminently suited may therefore be looked upon simply 
for demonstrations of small as a very much enlarged Hertz 
scale experiments on these oscillator, the two plates with the 
aether waves in the laboratory, spark gap between being replaced 
but is not very well adapted to by the elevated wire and its electrical 
practical wireless signalling over image, with the spark gap between 
any considerable distances. acniaL them. We may therefore say that ` 

One of the most important when comparing the two cases, the 
features of Marconi’s work in effective length of the 
the early days of wireless was Marconi aerial, regarded 
the substitution of the as a Hertz oscillator, 
elevated aerial wire for Is риге the height of 
this simple oscillator, and the aerial wire. 


the use of a ground Much about this time,* 
connection for the other V too, Lodge was experi- 
terminal. The immediate effect of this u^ menting with enlarged 
change, even with the relatively insensi- &/ Fig. 1. aerial structures ; but in 
tive receiving apparatus that was then gi | the majority of cases in 
available. was a comparatively large z his experiments the electrical image in the 
increase in the effective signalling range E? earth was not put to any practical use, 
of the apparatus. In its earliest form the „у and he generally endeavoured to remove 
plain Marconi aerial consisted simply ш his aerial structures as far from the earth as 
of a single strand of wire hung from H practicable. Two forms of early Lodge 
the top of a mast, and joined to the =| aerials are indicated in Figs. 2 and 3, trom 
ee Or rene apparatus e | which their similarity to the Hertz oscillator 
its base (Fig. 1). "The electrical effect — | = 
of the earth connection to the other * About 1896-1897, 
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Early form of Lodge Aerial with no Earth 
connection. 


may easily be recognised, more particularly 
in the case of Fig. 2 

With the later ‘introduction of coupled 
circuits into the transmitter to replace the 
direct connection of the aerials to the spark 
gap, a considerable change gradually came 
over the constructional form given to the 
aerials, since the alteration in the transmitting 
circuits enabled more power to be handled, 
and greater ranges to be covered, using the 
larger and higher aerials. 

In order to increase the energy that the 
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Fig. 4. 
Fan-sha ped Aerial of the type used at Poldhu 
in 1901. 


aerial can effectively handle, it is desirable 
to increase as much as practicable its electrical 
capacity to earth. ‘This involves an increase 
їп its size, and generally also, to secure large 
signalling ranges an increase of height as 


Fig. 3. 


Later ty pe of Lodge Aerial —'* Maltese-Cross" 
Pattern. 


Fig. 5. 
Typical forms of Modern Aerials. 
Aerial. 2. 


1. Umbrella 
T Aerial. 3. Inverted L, or 4 Aerial. 
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well. Thus the aerial at Poldhu, used on the 
historic occasion on which signals were first 
transmitted across the Atlantic їп 1901, was 
fan-shaped, and consisted of 50 wires sup- 
ported by a triatic between two masts, 160 ft. 
in height and 200 ft. apart (Fig. 4*. 

The signalling. range of an aerial, other 
conditions being given, depends upon its 

‘mean effective height." This height is 
the height of the electrical centre of its 
capacity, measured from the reflecting con- 
ducting layer, at or near the earth's surface— 
the layer in which the aerial is reflected to 
form its electrical image below the earth's 
surface. In the case of a ship aerial, this 
reflecting layer is evidently the surface of 
the sea, since sea water is a reasonably good 
electrical conductor ; but with a land station 
aerial, erected over somewhat dry soil, the 
reflecting layer may often be some distance 
below the surface.. In general this reflecting 


layer is coincident with the surface of any 
underground water that may be present. 

On account of the above facts, it is found 
desirable to increase the capacity of the sop 
of the aerial as much as possible, as this 
raises the effective height and renders the 
current distribution more uniform in the 
vertical portions. Hence the prevalent 
designs in which the bulk of the wires are 
concentrated in the upper parts. Figs. 5 
and 6 illustrate several typical forms of 
aerial showing this feature. 

Since the function of the aerial, as in the 
case of the Hertz oscillator, is to provide a 
capacity into and out of which the current 
can surge as high frequency oscillations, it 
Is immaterial what shape is actually given to 
the aerial, provided the natural reactions 
which take place between the aether and the 
moving electrons of the oscillatory current 
can give rise to useful wave radiation. 


Fig. 6. Typical выр в 2-wire Inverted L Type Aerial. 
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Given, then, an oscillatory current in the 
vertical wire, it is not essential that the 
upper end of the wire should be free or 
* open," but it may be connected to a return 
wire leading back to the apparatus again, 
provided that the return is at a sufficient 
distance from the first vertical wire for its 
effect not to neutralise the radiation from the 
main wire. ‘The closed loop type of aerial 
(Fig. 7) is thus obtained. These aerials 
are also often referred to as “frame” 
aerials. 

Evidently, if the two vertical sides of the 
loop are too close to each other,.their effects 
will largely cancel out at a distant point, 
since the currents are evidently flowing in 
opposite directions in the two sides of the 
loop at any given instantin time. ‘There will, 
however, always be some radiation from such 
a loop circuit, and its magnitude will increase 
rapidly as the size of the loop is increased to 
be comparable with half the wavelength of 


the oscillations impressed upon it. 


These loop aerials have, in addition, 
valuable directive properties ; that is to say, 
they are capable of transmitting, or receiving, 
best from one or two directions, as compared 
with the moreuniform distribution of radiation 
from the ordinary open aerials. ‘The various 
other forms of directive aerial used with 
different sets of apparatus, and for various 
purposes, are mostly modifications of the 
simple loop. 

In the case of aircraft, it is evidently 
impracticable to maintain an earth connection 
to the wireless apparatus, so that the frame of 
the machine is often used to replace it as a 
counterpoise capacity, while a single wire 
aerial is trailed from the machine in flight. 
Loop aerials have also been employed on 
aircraft, particularly for direction and position 
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Fig. 7 
Loop or Frame Aerial. 


finding work, while in addition, their 
application to submarines during the later 
stages of the war considerably augmented the 
effectiveness of these craft, and relieved some 
of the dangers of their hazardous work. 
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THE WIRELESS 


AMATEUR 


By W. T. DircnaM, A. M.IE.E., М.Т. К.Е. 


HE present article has been 
written with the object of bring- 
ing to the notice of amateur 
wireless telegraphists а few lines 
of research which are well within 
their reach, and in the hope that some at 
least may be stimulated to take up experi- 
menting with a definite idea in view 
The average amateur too often remains 
content with merely possessing a receiver 
with which he can listen to the working of 
the various commercial wireless stations, or at 
most his ambition extends only as far as 
transmitting messages of doubtful utility to 
fellow enthusiasts. Many, certainly, construct 
their own apparatus, often very ingeniously 
and effectively ; but, in general, such apparatus 
onlv carries out well-known methods and in 
no wav advances the development of the art. 
Even followed on these restricted lines the 
hobby possesses much fascination, but after 
the first novelty has worn off one would 
Imagine that the interest is liable to die down, 
whereas once imbued with the spirit. of 
research, that is the desire to discover and 
invent, the excitement and interest remains 


unflagging and the hobby becomes a lifelong 


Insurance against boredom and a never- 


failing source of genuine pleasure 

There are probably few fields which lie so 
well within the attainments of the private 
experimenter and which offer such scope for 
improvement as does wireless communication. 
Of course, many lines of wireless research, 
particularly on the transmitting side, for 
financial and legal reasons can only be carried 
out by the large commercial organisations, 
but there remain numerous experiments 
requiring only very limited apparatus and 
power which are remarkably suitable for 
private enterprise 

The following hints, it is hoped, may act 


as a preliminary guide to the amateur in the 


way of pointing out some few of the wireless 
problems requiring solution. 

At the present time the thermionic valve 
secures more attention than any other instru- 
ment known in wireless. In its capacities as 
rectifier, amplifier, current limiter and oscil- 
lator it has made many things possible which, 
before its inception, were little more than 
mental concepts. Great as have been the 
advances rendered feasible by the development 
of the valve, and notwithstanding the glamour 
surrounding the instrument, it is already 
being recognised by some that the valve in its 
present form is not immune from criticism 
and is far from being the last word in elec- 
tronic relays. 

‘The weak point in the present form of 
receiving valve is obviously the incandescent 
hlament. ‘The useful existence of the valve 
depends on the life of this filament, and, 
moreover, the current required to heat the 
hlament to incandescence is such that accu- 
mulators or large primary batteries are 
necessary for its operation, and this, besides 
Increasing the cost of valve receivers, is 
frequently very inconvenient їп the cases of 
portable or remote receiving stations. “Che 
amateur might well devote his time to 
searching for a substitute for the vacuum 
valve, with its electrically-heated cathode. A 
promising and interesting held of research 
exists in the use of flames for heating the 
cathode and for providing a fairly free path 
to the anode for the electrons. I have myself 
made a few experiments on these lines, using 
a Bunsen flame to heat a lime-coated platinum 
wire and placing a grid and positive plate in 
the colder part of the flame. With the 
ordinary reaction circuits distinct evidence of 
signal amplification was obtained, and it 
seems quite feasible that such a method 
might be developed into a verv cheap and 
simple amplifier, and even into а generator of 


113 


MAY IS, 1920 


continuous oscillations. The difficulty of 
securing a steadv flame should not be insuper- 
able, and for some purposes might not even 
be essential. Even if the apparatus is not 
sufficiently stable for commercial use, it 
might be near enough to perfection for 
experimental purposes, and would certainly 
save the amateur's pocket as compared with 
the present-day standard valves. ‘The hot 
cathode should be made of some refractory 
metal, such as platinum, tungsten, or tantalum, 
and the normal emission may be increased by 
coating the wire or strip with lime or one of 
the hydroxides of czsium, potassium or 
sodium. 

Another defect in the usual valve apparatus 
from fhe financial point of view, and one 
which must sometimes make the modern 
wireles amateur look back regretfully to 
the days of his crystal and dry cell, is the 
enforced use of primary or secondary batteries 
for obtaining the needful anode voltage. An 
enquiry into the possibilities of voltaic piles or 
thermal batteries, particularly the former, 
might prove well worth the time and effort 
spent. А novel combination, giving a contact 
potential and capable of delivering one or two 
milliamperes for a useful period, would 
undoubtedly be one of the world's © best 
sellers ” in the present stage of valve develop- 
ment. 

Another point that gives food for thought is 
the position as regards the reception of 
continuous waves. Spark signals can be 
effectively received on any one of a number 
of simple and compact detectors, but to 
secure the benefits of continuous waves we 
are practicallv forced to introduce the oscil- 
lating valve, with its accompanying para- 
phernalia of accumulators and high voltage 
anode batteries. I purposely ignore “ tikker ” 
methods of reception, owing to their in- 
effectiveness against interference and atmos- 
pherics. А simpler type of heterodyne is 
most certainlv needed, and the need will be 
still more accentuated as continuous wave 
transmission becomes more and more general 
A flame oscillator, as previously. mentioned, 
would go some wav towards filling this need, 
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but a still more promising suggestion lies in 
the query as to whether a simple rectifying 
contact can be made to generate oscillations 
of suitable characteristics, and there are good 
grounds for thinking that such is probably 
the case. Dr. W. H. Eccles some years ago 
demonstrated the production of oscillations by 
a galena contact, though at what frequency 
and amplitude, or with what constancy, I am 
not aware, and quite recently G. W. Pickard, 
the American experimenter, has stated that 
he has received signals in the United States 
from European continuous wave stations on 
an oscillating crystal heterodyne. ‘There 
seem to be difficulties in the way of a practical 
application, probably due to lack of continuity 
of the oscillations, but such results having 
been obtained, we are encouraged to hope 
that a practical solution is within the bounds 
of possibility. Ifacrystal or crystal combination 
can be caused to oscillate, it can probably also 
be made to amplify, and one gets a futuristic 
glimpse of cascade crystal amplifiers, which, if 
they ever materialise, will quickly relegate 
valve receivers to the background for all 
ordinary purposes. I can think of no line of 
research more suitable for the average amateur 
than this one, as the apparatus requisite for 
the experiments need be of the simplest, and 
the phenomena met with would probably fall 
within the comprehension of the scientific 
novice. “The investigator who first achieves 
success in this particular field may feel 
assured of an enduring niche in the wireless 
Hall of Fame, and the acquirement of a fair 
quantity of less enduring, but nevertheless 
perfectly good, lucre. 

One unsolved problem which is ever with 
us is that of atmospheric prevention, endear- 
ingly termed “ X -stopping.” From the 
earliest days of wireless history atmospherics 
have been the skeleton in the cupboard, and 
almost numberless have been the devices 
tried in attempts to overcome the difficulty. 
In the last year or two very great advances 
indeed have been made in this respect, but 
we still await a simple solution capable of 
general application. The whole future 
of long-range wireless communication and 
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especially wireless telephony is intimately 
bound up with this subject, and it behoves 
every enthusiast to at least give the matter 
serious thought and bring to bear any ideas 
he can muster ‘The British experimenter ts 
not very well situated for making tests in this 
direction, as atmospherics here are usually 
very feeble compared with those present in 
certain parts of the world ; but if the amateur 
strikes upon an idea that appears novel and 
promising he should undoubtedly try it out. 
Even if failure attends his efforts, he will at 
least have learnt a good deal during the 
experiments. 

Another fascinating problem to which a 
tinal answer has probably still to be found, 1s 
that of duplexing with a single aerial or two 
nearby aerials. Any amateur with a trans- 
mitting licence can carry out extremely 
interesting experiments on this subject, and 
should secure successful results without much 
difficulty, although it must not be assumed 
that methods suitable where small powers are 
concerned will necessarily be applicable to 
higher powers. As the most obvious use for 
duplexing with nearby aerials is in connection 
with wireless telephony, a valve transmitter 
will be the most suitable form of generator 
for such experiments. 

Referring to telephony, the present com- 
monly used methods of speech-control still 
leave much to be desired. The principle of 
radiating a Continuous stream of waves and 
modulating this stream is far from ideal, and 
there are opportunities for fruitful research in 
this connection. The standard to be aimed at 
Is to secure radiation only during the time 
that speech is impinging upon the microphone 
or the equivalent instrument, and although 
several methods of doing this have been 
devised, they all lack something in simplicity 
or practicability All the usual systems of 
conducting wireless telephony are extremely 
inefhcient, as compared with continuous wave 
telegraphy. If the experimenter will set up 
a frame aerial and excite it with a small 
oscillating valve, arranging matters so that 
when desired the output can be modulated 
bv speech in the most effective manner he 


can devise, and then, on a receiver some 
distance away, make a comparison between 
the strength of telegraph and telephone signals 
sent from the transmitter, or alternatively 
compare the extreme distances at which the 
two different kinds of signals are audible, he 
will appreciate the ineffectiveness of the 
telephonic method. An attempt to invent 
means for reducing this disparity between 
telephony and continuous wave telegraphy 
constitutes a very worthy field of endeavour, 
and the experiments, carried out with small- 
power apparatus, should be quite possible for 
many private investigators. 

Those wireless amateurs who are mechani- 
cally skilled, as many are, might do useful 
and interesting work in tmproving existing 
types of auxiliary instruments used in wireless 
installations, or in devising new apparatus of 
this sort.” A lot might be done, for example, 
їп increasing the accuracy and ruggedness of 
high frequency ammeters. Again, the 
magnetic telephone receiver, even in its 
best forms, is a notoriously inefficient instru- 
ment, and any marked improvement here 
would find an immediate and extensive use. 
News as it may be to some, it is a fact that 
a really satisfactory and simple high-note 
buzzer, capable of breaking half an ampere 
or so, is still to be sought Ап instrument 
that would be extremely valuable if brought 
to a reasonable degree of perfection, is a high 
frequency watt-meter Some efforts to evolve 
such an instrument have met with a certain 
amount of success, and although the task 
may seem an ambitious one, I suppose the 
difficulties will be overcome some time. and 
there is no reason why an amateur should 
not tackle the problem with as much chance 
of success as a professional worker, provided 
he has a sufficient grasp of the factors involved. 

The foregoing suggestions have їп view 
the improvement of the art as a whole ; but 
there are certain investigations the amateur 
might make which have particular interest 
for his own class. Doubtless many amateurs 
have recognised the financial gain that would 
accrue if they could construct their own 
receiving valves. As an alternative to relying 
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solely upon the expensive standard type valve 
there are at least two schemes which are 
worth thorough investigation by the amateur, 
and are more likely to give useful results 
than would his attempts to construct and 
exhaust valves himself. 

The first of these improvisations consists in 
taking an electric lamp of the type manu- 
factured for motor car use, having two 
separate filaments (the one to give a bright 
light for main road driving, and the other 
a dimmer illumination for town work), 
lighting one of the filaments to act as the 
cathode, connecting the second filament, 
which is left cold, as the anode, and fastening 
on the outside of the lamp a cylinder of metal 
foil or gauze to serve as the grid. 

The second suggestion is to emplov an 
ordinarv single filament lamp, and place 
outside and touching the glass both anode 
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and grid. In the latter case, ot course, the 
action takes place through the glass itself, 
which becomes sufficiently conductive, due to 
heating by the incandescent filament. Of 
these two methods the first seems the more 
likely to result in a workable amplitving 
valve. Incarrying out any such investigations 
as these the experimenter would be well advised 
to have in his test circuits valves of the 
ordinary pattern, so that the operation and 
characteristics of the improvised types can be 
compared with a standard. ‘The satisfaction 
of operating amplifying valves of one’s own 
design and construction ought easily to repay 
the labour of the initial experiments in 
evolving a suitable instrument. 

At some future date I hope to have the 
opportunity in these pages of outlining some 
other possible fields of research which might 
be attempted һу: amateur experimenters. 


NEW STATION 5 


COMMERCIAL LAND STATIONS, ALPHABETICALLY BY NAMES OF STATIONS 
(Additions to the List of Radio Stations of the United States, edition of Juno 15, 1919, and to the 
International List of Radiotelegraph Stations published by the Berne bureau.) 

N- No regular hours. N- ~ Continuous Service. PG = General Public Service. РЕ = Limited Public Service. 


Station. Call | Wave 
signal, , lengths. 
Bec harof, Alaska - - -| KUDV | -- 
Belmar, N. J. (see New Bruns- 
wick, N.J. ). 
Bolinas, Calif. - Р - - КЕТ 6,700 ` 
Brooklyn, N.Y. - -. .| WwC€G | 300,000 
Burwood, La. - - - - | WBW 300.600 
Chatham, Mass. (see Marion, 
Mass. ) 
Chisik Island, Alaska - - | KUCP — 
Cleveland, Ohio - - z - | WCX — 
Detroit, Mich - " 2 - | WDR -—- 
Jamaica, N.Y. - - А -| WSK — 
Koggiung* - - - - - | RUBN — 
Kahuku, Hawaii - . KIE 9,000 
Koko Head (see Kahuku) - - — 
Marion. Mass. - + - WSO 12,000 
Marshall, Calif. (see Bolin. 
Calif. ). 
New Brunswick, N.J. - - WII 13,600 
New London, Conn. - - - WLC 300,600 
New Orleans, La. - - -| WNU 300,600 
Newport, R.I. - 3 - - WCI 300,000 
New York, N.Y. А - - | WHB == 
Pilot Point, Alaska - - -| KUDT —— 


Service. Hours. Station controlled bx — 


PR X Alaska Packers’ Association. 
PR N Radio Corporation of America. 
PG X International Radio TelegraphCo 
PG-PR X Tropical Radio Telegraph Co. 
PR Xo, Surf Packing Co. 
PR --  , Inter-City Radio Co. 
PR — 5 Do. 
PG М : E. J. Simon 
dass — | 
РВ N | Radio Corporation of America. 
PR N Do. 
PR | Ро. 
PG X , International Radio Telegraph 
Co. 
PG -PR AX  , Tropical Radio Telegraph Co. 
PG X International Radio Telegraph 
Co. 
PR — Inter-City Radio Co. 


Alaska Packers! Association. 


"Permanently moored scow in the Koggiung River, also known as Kvichak Hiver. 
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Senatore Marconi's Cruise.— Much interest 
has been aroused in both lay and professional 
wireless circles by the departure of Senatore Marconi 
ior warmer latitudes in his yacht Elettra. Super- 
2dded to this natural interest in the movements of 
a famous scientist is the “ hush-hush " atmosphere 
which has been so skilfuly conjured up by the 
amateur Merlins of the '' street of adventure." We 
were beginning to hope that the “ messayes from 
Mars ” hoax had been successfully exploded, but 
the news of the famous yacht has slightly rovived 
it. It seems a pity that an error apparently per- 
petrated ^v a reporter somewhat hard of hearing 
but possessing a fine sense of what looks well on 
a contents. bill, should enjoy such popularity ; 
thereiore let a plain statement be considered. The 


Wireless Laboratory on Senatore Marconi's Yacht Elettra. 


illustrious Senatore has fitted his yacht with а 
complete wireless laboratory, ^ photograph of which 
appears on this page. During his cruise he will 
study a number of wireless problems, notably those 
connected with the art of direction-finding. although 
wireless telephony will also receive attention. Is 
at really necessary to embellish this statement with 
festoons of planots 7 


Interplanetary Wireless.-— Our New York 
contemporary, the Wireless Aue, in its issue of 
March last, devotes five pages to thia subject, 
embodying the views of prominent men in American 
~cientific circles, and also the views of one or two 
English, French, Italian and German experts. As 
would be expected, the majority of such views 
inclines to throw cold water on the idea that the 
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signals about which so much has been written come 
from Mars or that interplanetary commwunication 
ig within the realms of possibility. 

Amongst the appended comments of American 
amateurs we notice the following solution—'' They 
(the signals) probably proceed from the inner 
consciousness of small nationalities still clamouring 
for the right of self-deterinination." 

The Scientific American for March 20th tackles 
the subject from another point of view; that. is, 
if communication with Mara werc possible. in what 
manner could an intelligent exchange of ideas, etc., 
be brought about, and tho article gives a few sugges- 
tions which are at any rate interesting to those to 
whom the subject is sufficiently attractive to warrant 
it being carried to such lengthe. 


- 


Wireless Telephony —A question Las been raised 
in the House cf Commons by Mr. Clough (С.О. 
Keighley) as to the policy of the Postmaster- 
General's Department with respect to wireless 
telephony. 

Mr. А. Н. Wlingworth replied as follows--— 
" Although wireless telephony has of late made 
great progress, it must still be regarded as in the 
experimental stare, even tor those purposes (stich 
as communication between ships and the shore or 
between airciaft and the ground) for which it may 
appear to be particularly well adapted. I am giving 
every possible facility for its further development , 
but its progress must be co-ordinated with that of 
wireless telegraphy. The questions of mutual 
interference between stations, and of electrical 
interchange between wireless and wire telephone 
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circuits, are of great importance in relation to this 
menns of communic?tion, and to both these points 
my technical advisers are paying special attention ” 


Air Commodore E. M. Maitland, C.M.G., 
D.S.O., A.F.C., inan address to the Royal Society 
of Arts on April 21st last on “ The Commercial 
Future of Airships," commenting on the extreme 
costliness of running an organisation solely for 
weather forecasts for aviation, said that “if, 
however, arrangements were made for all sca-zoing 
ships fitted with wireless, also the various shore 
wireless and cable stations throughout the world, 
to take and transmit meteorological readings, it 
would probably be possible, in time, t^ organise an 
adequate meteorological service for little cosi, 
special meteorological stations only being required 
in a few isolated positions." 


Amateur Wireless in South <Africa.— The 
conditions under which wireless telegraph licences 
will be issued to amateurs in the Cape Colony are 
identical with those laid down for amateurs in this 
country. Transmission in certain cases is allowed, 
the name of the person or persons with whose 
wireless installation it is proposed to communicate 


having to be furnished to the Authorities. Com-, 


munication beyond а radius of ten miles is 
forbidden. . 


The First Lady Wireless Operator in Great 
Britain. -According to a correspondent, the first 
lady wireless operator in Great Britain was Miss 
Parker, oí London, and not Miss Rainie. as stated 
in our issue of 3rd April, and the first ledy wireless 
operator in Scotland Miss Turnbull, of Innellan, 
Argyllshire, both ladies qualifying about seven vears 
ago. Our correspondent, Miss 3. Hardie, states that 
she berselit is a qualified wireless operator having 
gained her certificate in July. 1915.3 


The Steady March of Wireless.— Weather 
reports by wireless telephone for Wisconsin farmers 
is suggested, and а plen in thts connection is now 
bheing worked out by the U.S. Weather Bureau 
Station at the University of Wisconsin. The plan 
at present is for the Woather Bureau to send the 
weather report to the Physies Department of the 
University and for the wireless telephone station at 
the University to broadeast it. 

A Wireless Station in Hamilton, Bermuda, for 
commerehtt business with Canada, the West 
Indies and the United States is announced to be 
opened by the British Government. 

The Wireless Stations at Eten and Trujillo, Pern, 
Which have been under construction for some time 
past, have been completed and the wireless service 
Is now im operation. These stations, with those at 
Райа, Lima, Callao, Pisco, Chala, Arequipa and 
llo give Peru a service which covers the whole 
country. 

The Brooklva Wireless Station of the Inter- 
national Radio Telegraph Company. call sign МСС. 
has resumed public service. This station, which is 
a powertul one, is installed at the Bush Terminal 
Building, Prooklyn. It will carry on a continuous 
service, handling traffic with coastwise and trans- 
atlantic vessels. 
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Wireless and the Sahara.—Wircless stations 
are to be installed by the French Government 
throughout the Western Sahara, to enable aero- 
planes on the proposed route from Algeria. via the 
Oran Peninsula to Timbuktu, the famous trsding 
post in the south-western part of the Sahara, to 
keep in constant communication with the 
ground. 


Wireless direction finding is the subject of a 
circular letter dated 30th March from the Admiralty 
Naval Staff to Shipowners and Masters of the 
British Mercantile Marine. This letter states that 
it would appear that the fact is not fully appreciated 
that the hearing received by Wireless D.F. is à 
Great Circle bearing, and not a Mercatorial one. 


Three wireless direction finding stations are being 
erected at the mouth of the Mississippi River for 
the purpose of directing ships to New Orleans. 
These stations will better ensure the safety of ships 
in hurricaner, fogs, etc. 


Eight stations of this nature are also in course 
of construction along the Pacifie Coast from San 
Diego to Alaska. One station, that on the Farralone 
Islands, is nearly completed. The sites of the other 
reven are at Pt. Reves, Bird Island, Pt. Montara, Pt. 
Hueneme, Avalon, Pt. Firmin and Imperial Beach. 


The advantage of wireless direction findiny for 
navigation was prominently illustrated recently 
by the case of the Spanish Roval Mail Liner 
" Leon XIII." "This ship, when off the danger 
zone in the vicinity of Cape Hatteras, was unable 
to get its location owing to n storm obscuring the 
sun, and was in constant danger of being wrecked 
on the rocks of the treacherous coast, until the 
Captain took advantage of the facilities offered for 
obtaining the ship's position from the shore wireless 
atations. When this was done no further асау 
was experienced ir navigating the ship. 


The value and utility of wireless direction finding 
was brought into prominence during the exceedingly 
severe storm which recently swept the North At- 
lantic coast. The gale sweeping in from the sca 
reached а velocity of 72 miles, and many ships 
became uncertain of their bearings at sea, but 
thanks to the New York direction finding stations 
they were enabled by this means to obtain their 
correct pos:tion. 


Warning to Mariners.— The German Navnl 
Wireless Station at Borkum, according to an 
Admiralty Mine Warning to Mariners (No. 338). 
transmits every four houre—at 8 o'clock, 12 o'clock. 
etc. (Central European time)—information re- 
arding mines and alterations in the marking of 
Are nine-free. channels in the North Sea. The 
wavelength employed is 600 metres. 


A wireless telephone message of salutation 
to the King ot Spain was transmitted on the 
occasion of His Majesty's visit to Senatore Marconi a 
vacht Ата at Seville on April 27th by Senor 
J. E. Roara, President of the Spanish Chainber of 
Conunerce,. from the Marconi. Wireless Telephone 
Station at Chelmsford. 
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THE FIRST LONDON-PARIS FLIGHT ON A E 
. HANDLEY-PAGE. COMMERCIAL | MACHINE ES 


FITTED WITH WIRELESS TELEPHONY. ES É 
By HaroLD C. VAN DE VELDE. - | 


N March 4th, 1920,.the later 


editions of the London. evening 


newspapers announced that the . 


first commercial machine fitted 
with a Wireless Telephone 
installation (a Handley-Page) had successfully 
accomplished the journey to Paris. : 
h Few people reading these articles during 
their Journey from town to their homes in the 


suburbs realised the epoch-making nature of - 


this statement, or what it actually meant to 
the future of commercial aviation. 

When, however, a moment’s thought is 
paid to what the bare announcement means, 
and when the subject is visualised in its 
entirety, the true splendour and marvel of 
the achievement can be grasped 

Wireless ‘Telephony, as applied to aircraft, 
was non-existent and unthought of a mere 
matter of five years ago, and it was only 
the exigencies of warfare and the ever- 
increasing demand for some quick and 
reliable method of communication between 
aircraft in the air and the ground that enabled 


бе present advanced state ot development to 
be brought about. 

Sufficient for the purposes of this article to 
say that for four vears unceasing research, 
experimental and, above all, spade-work, went 
on almost day and night in quest of the 
perfection of Telephony for Aircraft ` in, 
the R.A.F. These unremitting efforts 
were eventually crowned with success, so 
much so, that at the time ot the Armistice 
several squadrons were equipped, and all was 
ready to fit up the remainder ot the squadrons 
in the R.A.F. with the beauufully simple 
Aircraft Telephone Sets which were the 
outcome of so much whole-hearted labour 
on the part of the devoted little band of 
enthusiasts, who had determined to see the 
problem conquered. : 

Totally different problems arose in regard 
to the employment of wireless telephones on 
commercial machines than were the case on 
purely war aeroplanes, and the problems were 
successfully tackled by the same personnel. 

Whereas only small power sets were 


The Handley-Page Machine which made the flight described in this article. 
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А group of passengers about to embark for Paris. 


necessary in war machines, larger powered 
sets were necessary on commercial aircraft if 
any measure of success was to be obtained, 
and these new sets were designed in a record 
short space of time and available for use by 
the middle of 1919. 

It was not until long after this time, 
. however, that the fitting of the Handley-Page, 
which was destined to be the first commercial 
machine successfully to employ this new 
apparatus, was commenced, and in due 
course the preliminary trials of the apparatus 
took place. 

The early morning at Cricklewood, on 
March 4th, was not at all promising, there 
being a thick fog on the ground which 
delayed the commencement of the flight 
until 12.30. The time was not wasted by 
the Marconi men, however, and finishing 
touches were put on here, another test 


carried out there, until finally the passengers, 
including a South American Vaudeville star, 
were embarked, the goods safely packed and 
necessary bills of lading, etc., signed and 
sealed. 

The engines were given their final test, 
a cheery wave of the hand from the pilot and 
passengers to friends who had come to 
witness the departure, and then we were 
" taxying " smoothly out over the aerodrome 
to take up our position for the “ take-off.” 
A final look round, and then the huge engines 
were opened up with an ear-splitting roar, 
and we rapidly gathered way, until we were 
careering across the ground with the speed of 
an express train. 

It seemed impossible that such a huge 
machine could ever rise, but at last one 
perceived that the ground was dropping awav 
from us. We apparently were not “going 
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up," but the ground was leaving us. Soon 
the hangars were far below us, and the people 
to whom we were so lately waving our hands 
appeared like little midgets seen from some 
remote hill, still cheerily waving their adieux. 

No-one who has never experienced the 
noise of two powerful aircraft engines roaring 
out their song at such close quarters can ever 
hope to imagine the deafening volume of 
sound that assails one in the inside of a big 
machine. ‘The first most obvious question 
is: How can one possibly talk and hear in 
such a din? 

But this troubles not the wireless telephone 
operator. The aerial is run out, 250 feet of 
wire trailing below the aeroplane, the set is 
switched on, and the microphone held to the 
mouth, with the little key on the side of 
the handle pressed. 

The ammeter in the aerial circuit denotes 
that we are getting over 2 amperes in our 
aerial, and then— 

* Hallo, Hounslow ! Hallo, Hounslow ! 
Handley-Page machine GEALX calling. 

Will vou please let me know whether you 
are receiving my signals O.K.” ? 

А moments anxious wait, employed 
searching for Hounslow on the tuning 
condenser, *and then comes back, loud and 
clear— 

* Hallo, Handley-Page GEALX ! Hallo, 
Handlev-Page GEAL X ! Hounslow answer- 
ing. Yes, your speech is perfect, and very 
loud. Is my speech to you quite good ? " 

And you answer : “* Yes, thanks, old man ! 
Splendid ! I will call you up again later. 
Cheerioh ! " and switch off, knowing that 
everything is as expected. 

The imaginative reader can well appreciate 
the intense feeling of satisfaction that is 
experienced when, in an apparently isolated 
"plane, thousands of feet in the air, a voice 
is heard from “ Mother Earth" saving 
* Cheerioh ! " etc "There is, in the opinion 
of the author, nothing so soul-stirring, 
nothing so absolutely comforting, as this 
demonstration of how the forces of Nature 
have been conquered by the brains of British 


scientists and research workers. When one 
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considers that, just a short space of, sav, 
twenty years ago, the internal combustion 
engine was only in its infancy, wireless tele- 
phony just beginning to be thought of, and 
flying in a heavier-than-air machine, the 
phantom thoughts of a few so-called dreamers, 
one cannot but realise the wonderful and 
amazing rapidity with which these three 
world-shaking inventions have developed. 

But we digress from our story ! 

Having established communication success- 
fully with Hounslow, we next call up 


и 


К 
Р ag" 


a 
` 
= 
R 
r 
x 
bd 
7 
- 
- 


The interior of the Handley-Page fitted with Marconis 
Wireless Telephony. 


(The set can be seen below the clock.) 


Lvmpne, an R.A.F. wireless telephone 
station at the aerodrome which was the 
“ pushing-off " place for all the machines 
delivered by our “ Ferry Pilots” to our Air 
Forces in France during the Great War 
Lympne is about 75 miles from Hounslow, 
and, of course, since we are only now just 
over Norwood Junction, it i5 rather more ot 
an accomplishment to speak to the former 
than the latter station. Still we go through 
our same procedure again : * Hallo, Lympne ! 
Hallo, Lympne ! " etc. And, sure enough, 
back comes the welcome voice of the operator 
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at Lympne, a little weaker, but still quite 
audible above the appalling din which is 
going on around one: *'Hallo, Handley- 
Page GEAL X !" etc 

By the time these tests have been carried 
out we are over Croydon, and as it is a perfect 
day and there is little chance of any trouble 
occurring, the operator determines to make 
` the most of the trip, and accordingly goes up 
on the “ Conning Tower,’ leaving his 
receiver switched on, ready to receive any 
messages that may be of interest to the 
pilot-navigator of the machine. 

Below, a most perfect panorama is un- 
folded. ‘The sun shines brilliantly ; a few 
fleecy clouds far in the azure sky, and the 
wonderful Kentish hills and valleys, looking 
as verdant and peaceful as only the English 
countryside can. 

Just a few hundred yards on our left can 
be seen Biggin Hill Aerodrome, with its 
orderly array of hangars and buildings nestling 
alongside the  Bromley-Westerham Road, 
which winds like a thin white stripe into the 
maze of houses and hazy atmosphere that 
indicates London. Behind us, and projecting 
above the haze, are the towers and central 
transept of the Crystal Palace, the sun 
scintillating and corruscating from its myriads 
of windows. In front gleams the chalk 
quarries that are dotted alongside the Downs, 
and the quaint, picturesque town of Sevenoaks 
is passed, a jewel in a setting of variegated 
greenery, so beloved by our English painters 
and so characteristic of our beautiful country. 

Slowly the picture unfolds. The range of 
vision is very great, owing to our height, and 
at one time we can see the South Coast line 
with the white-capped breakers tumbling 
merrily in on the yellow sands, and, on the 
other may be faintly distinguished the North 
Foreland and the ships majestically progressing 
to their berths at the London Docks. 

'The journey bv air from London to the 
Coast on a fine day is a sheer joy to all the 
esthetic senses, and for pure beauty of 
colour must be very hard to excel in any part 
of the world. 

It is very difficult to tear oneself away 


from Hounslow : 
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А closer view of the NONSE equipment. 
Operating key in top right-hand corner. 


from the joy of the rushing intoxicating air 
and the scenery, but a message comes through 
“ Hallo, GEALX ! Will 
you please report when you pass СЕА МА”. 
And regretfully one goes back to the instru- 
ment to answer: “ Righto, Hounslow ! 
I will let you know as soon as we pass her.” 

Lympne is then again called up, although 
on this occasion it was unnecessary, and 
asked what the weather is like over the 
Channel and in France. 

Lympne gives the reassuring answer, and 
soon we are leaving the white cliffs of old 
England behind and entering an uncharted 
land with a perfectly circular horizon and 
white banks of clouds obscuring the water 
below. 

Occasionally the sea.becomes visible through 
holes in these billows of clouds, and is quickly 
lost again. А perfect shadow of a Handley- 
Page machine, moving rapidly along on our 
left, can be seen on the clouds below us, and 
it is difficult to realise that this is the image 
of our own machine which we can see as we 
are between the sun and the filmy “ ground." 

Presently, їп the far distance, another 
machine can be seen, making its way swiftly 
towards us. It grows larger and larger, and 
as it passes quite close to us, silhouetted 
against the sun, it resolves itself into a Handlev- 
Page, and оп the side, in white glaring 
letters, сап be read GEAMA —the Paris 
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air liner on its wav home. We wave our 
hands and get a grecting by the same means. 
A message is immediately despatched by the 
wireless telephone to Cricklewood, to say 
that we have passed her and that she should 
arrive about 3 o'clock. 

Within a few minutes she has faded from 
sight, and we are again alone. 

If all the beauty of the trip across the 
Channel and along the French coast to 
Abbeville, up the Somme and across the flat 
fertile plains of Picardy to Paris were described 
this would be a manv-paged novel, and not a 
magazine article, so the reader must excuse 
the hurrying on to the essential points of 
interest. The Paris terminus was reached 
safely at 4.10, in a long, slow glide down 
over the hangars of Le Bourget Aerodrome, 
and we come to rest, a little tired, but exceed- 
ingly pleased with the successes attained. 

On this outward trip no attempt was made 
to establish long ranges, but intelligible 
speech in the machine was not lost until 
after Abbeville had dropped far behind, 
while perfect speech was heard from Hounslow 
while over Boulogne, these giving us a range 
to the machine of practically 100 miles ! 
Speech was also heard from the Marconi 
station at Chelmsford quite distinctly through- 
out the trip to the coast, and one other station 
which was, however, too faint to be really 
intelligible and where unmistakeable Dutch 
was being talked, was heard. On enquiry 
afterwards it was ascertained that this speech 
came from Hilversum, in Holland. 

The transmitted ranges exceeded this, and 
clear, undisterted speech was heard at Marconi 
House, Chelmsford and Hounslow at distances 
up to 140 miles. 

After undergoing Customs examination 
(there is a complete Custom House at each 
air terminus) a walk of about a mile took us 
to the tram terminus of Bourget, where we 
embarked for Porte Villavette. 


THe Return Journey. 


On the following morning the aerodrome 
was almost obscured by a ground mist, and 
necessitated a wait after the usual hour of 


AIR AND AETHER 


starting in order to find out from the local 
wireless station the weather conditions on the 
route. These were not at all promising, but, 
in spite of this, the pilot determined to take 
a chance and get off. This we accordingly 
did at 1.10, and were soon out of sight of 
the aerodrome 

After a look round, a general call was sent 
out, and immediately a reply was received 
from Lympne 

Owing to the great range this was hardly 
readable, but as we continued on our Course 
the signals got graduallv stronger and stronger. 
until, over Abbeville, good communication 
was obtained, both transmitting and receiving. 
The weather over the Channel looked very 
bad. Low, threatening clouds were lying 
only about 150 feet above the sea-level, and 
a message was sent to Lympne to ask what 
the weather was like on the English side. 
This station sent the information that, while 
the conditions over the Channel were very 
bad for flying, on the English side 1t was much 
better and was clearing rapidly. Under these 
conditions the pilot determined to push on, 
and accordingly we turned north-west from 
Boulogne, and within a couple of minutes 
were totally unable to discern land. We were 
now flying at about 150 feet above the 
surface of the water, which could be 0 
seen just below us. 

The sensation of flying in a fog is not at 
all pleasant, and here it was that the wireless 
telephone again demonstrated its great worth 
as a comforter. 

Speech was carried on continuously with 
Lympne and Hounslow, and to hear these 
signals growing and gaining in strength was 
one of the most satisfactory feelings that one 
could imagine. It was like voices coming 
from the midst of a dense fog and cheering 
one on the way. 

It was a never-to-be-forgotten experience, 
and when finally, with speech coming over 
the wireless as loud as if someone was shouting 
In one's ear, the jetty at Folkestone loomed 
up through the mist, which was rapidly 
clearing, one felt good to be alive. 

The rest of the journey need not be 
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described. Everything worked satisfactorily, 
and the Marconi man called up his friend at 
Marconi House while over Ashford to tell 
him that he would be at Marconi House at 
5.30. He actually arrived there at 5.35 ! 


Cricklewood was reached at 4.45, after a 
somewhat exciting trip, and GEAL X was 
the only machine that day to make England 
from France. 


The great value of wireless telephony was 
thereby demonstrated. It is absolutely 
necessary, in order to make civil aviation a 
success, to run a regular service day in and 
day out that can be relied upon under all 
circumstances. 


Here was a case where the wireless enabled 
a machine to win through in spite of weather 
conditions that turned other machines back, 
and it does not need much imagination to 
foresee the multitude of ways in which 
wireless telephony can be of service to the 
pilot of an aerial liner. Lympne, after the 
flight, reported that satisfactory speech was 
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obtained from the Handley-Page while over 
Beauvais—a range of 135 miles. 
Perhaps the most fitting comment on this, 


the first commercial flight with wireless © 


telephony, is provided by the following 
extract from the Handley-Page Weekly 
Bulletin. “ The pilot (Captain W. L. Hope) 
admits that had he not received these extremely 
valuable wireless messages he would have 
hesitated to attempt the Channel crossing in 
such inclement weather." 

This epoch-making flight undoubtedly 
paves the way for the business man, travelling 
hurriedly to some far-distant city by aeroplane, 
while comfortably ensconced in a luxurious 
armchair on the air liner, to keep in touch 
with his affairs many hundreds of miles away 
through the medium of the wireless tele- 
phone linked on to the ordinary telephone lines. 

Indeed, the time may not be far distant 


when it will be as common an occurrence to - 


call: * Handley-Page GABCD flying to 
India, please ! " as to call: “ City, 8710.” 
Who knows ? | 


SPECIAL SIGNALS FROM FL AND YN FOR THE 


CHECKING OF WAVEMETERS 
(Extracted from “ T. S. Е, No. 9, p. exci.) 


М the first and fifteenth of each 

month Eiffel Tower sends out 
special C.W. signals for the 
checking of wavemeters, as 
follows :— 


On 5,000 metres.—.At 18.00 o'clock and 
for one minute, a series of Æ (© =m), 
followed by a dash lasting for three 
minutes. 


On 7,000 metres.—At 18.10 and for one 
minute, a series of В (am e e @) followed 
by a dash lasting for three minutes. 

The programme is then continued by 

Lyons, as follows :— 


On 10,000 metres.—.At 18.20 and for 


one minute, a series of C (mem Ө am ө), 
followed bv a dash lasting for three 
minutes. 


On 15,000 тегез. Ат 18.30 and for 
one minute, a series of D (ame e), 
followed by a dash lasting for three 
minutes. 

At 18.45, or 19.00, according to the time 
required. for the measurements, the 
actual measurements of the emitted 
waves are sent out by Y N, on 15,000 
metres, and repeated thrice. 


Example: A — 5,170 metres. 


B — 7,080 , 
C — 10025 , 
D — 14990 , 
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THE PROCEEDINGS OF THE 
WIRELESS SOCIETY OF LONDON 


HARMONICS 


IN C.W. TRANSMISSION. 


Ву L. A. T. Broapwoop, A.M.I.E.E. 
Continued from page 91. 


DISCUSSION. 


Mr. John Scott-Taggart: Mr. President and 
zentlemen, I think the point which amateurs will 
generally meet with in connection with continuous 
wave harmonics will occur when dealing with the 
measurement of the waves. The heterodyne wave- 
ineter is now in general use, and when used to 
measure the length of waves emitted from a trans- 
mitting station it is exceedingly important to avoid 
meaaurinz these harmonics by mistake. This is 
very likely to be done, especially in the case of 
small power continuous wave stations. "The best 
way, probably, of overcoming this difficulty is 
always to see that the continuous wave heterodyne 
wavemetet is as far away from the transmitting 
station as possible. In this case the weaker har- 
monics will not be received by the wavemeter, and, 
consequently, the '' chirp" will not be heard. If, 
on the other hand, the wavemeter is placed too 
close to the transmitter, it is quite possible that 
~ome of the weaker harmonics will produce а 
louder signal in the heterodyne wavemeter than 
will the fundamental wave ; and the same applies, 
of course, when measuring the wavelength at 
which a receiving C.W. circuit is oscillating. In 
this case also it is exceedingly important to see 
that the heterodyne wavemeter is placed as far 
away as possible from the receiving circuit, in 
order that the weaker harmonics shall not affect 
the wavemeter. Another point in connection with 
harmonies in C.W. circuits is the possibility of 
the waveineter itself generating harmonics which 
are liable to cause beata with the waves venerated 
by the transmitting circuit. This is also to be 
avoided, and I think the best way is to use a 
wavemeter in which harmonics are eliminated to 
the greatest possible extent. One way ot doing 
this is to reduce the coupling between the induct. 
ances in the plate circuit and the grid circuit of 
the wavemeter as much as pos«iblo. 

While I am speaking, I mav as well draw attention 
to one or two valves which I have recently designed 
for the Edison-Swan Electric Company, and which 
I have brought along to-night in the hope that 
they will be of interest to members. The two most 
important are the smaller valves. One of them. 
which has been called the E.S.2 (Fig. 1) has a 
very small diameter plate, and is especially useful 
for working on small plate voltages. In fact, this 
E.S.2 valve wil work with a plate voltage of 
20 volta for amplification, although 45 volts is a 
little better, and will oscillate with about two or 
three volts on the plate. Ft is consequently especi- 
ally useful for receiving continuous waves, <A 
~pecial feature, apart from electrical characteristics, 


is its compactness and rugged strength. The 
E.S.2 valve with the small anode has properties 
which resemble very closely the Marconi V.24 
valve, and the C valve which was later developed 
by the Air Force, and which, I believe, was based 
very largely on the Marconi V.24. The other 
valve (Fig. 2) has a considerably larver plate, and 
resembles, as far as the dimensions of the anode, 
grid and filament are concerned, the original 
French valve or " R” valve. which has been used 
so much during the war. The general design and 
construction, however, has been considerably 
altered and strengthened. I have brought along 
two other valves—one is a 100-watt transmitting 
valve, very suitable for continuous wave transmis- 
sion up to that power—an‘ also a small 100-watt 
rectifier, which works in conjunction with the 
other valve. This rectifier would normally operate 
with a voltage of about 2,000 volts, which can be 
obtained from the secondar y of an ordinary induc- 
tion coil. I have also brought two 250-watt valves 
which may also be of interest to members. 


ROYAL EDIS WAH 


4 


1 


M s 


Fig. 1. 
Fig. Y. A standard type E.N.2 valve designed by 
Mr. Scott-Taggart for gene S reception. 
Fig. 2. A type E.S.4 valve designed by Mr. Scott- 
Taggart for receiving and low-power transmission. 
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I would like to take this opportunity of advising 
the experimentalist about to instal a station to 
provide himself with a 6-volt rather than а 4-volt 
accumulator. Some valves, including the E.S.2, 
Marconi V.24 and Air Force ' C" valves, operate 
most efficiently with about 5 volts across the 
filament. Ву employing a filament accumulator 
of 6 volts all these types may be experimented 
with by using a variable resistance. In this con- 
nection, however, I am carrying out experiments 
with E.S 2 valves fitted with 4-volt. filuments, 
and if the results justify the modification it is 
proposed to alter the present design, which usually 
requires from 4 volts to 5 volts to give the best 
results. | 

In connection with the blackening of the glass 
bulbs, it is to be noted that this is in no sense a 
disadvantage. The blackening occurs during the 
manufacture and is largely unavoidable. It is 
rather an advantage, since it indicates that а very 
perfect vacuum has been obtained. Members will 
have noted that all transmitting valves of large 
power have blackened bulbs, due to the attainment 
of the very high vacuum necessary. 

Mr. H. Rees: I should like to ask Captain 
Broadwood a question, if I may. 1 have been 
recently trving to calibrate a wavemeter. I have 
obtained the fourth harmonic of MUU, whose 
normal wavelength is 14,000 metres. Am I right 
in taking the fourth harmonic of MUU as being 
tour times the wavelength * 

Mr. P. R. Coursev: I should like to draw 
attention to one or two little points mentioned 
this evening in connection particularly with the 
measurement of the effective capacity of the 
aerials. The method described by Captain Broad- 
wood apparently used a commutator frequency of 
about 35. It seemed important that gave practically 
the static capacity of the aerial as a whole, not 
its real effective capacity when oscillatiny—that is 
to say, if worked anywhere near its fundamental 
wavelength. If worked with a very large loading 
inductance, then the effective capacity is not very 
different from the static capacity, but I think it 
comes somewhere near 2/7 times the static capacity 
when worked near the fundamental wavelength. Pro- 
bubly that would not much affect the value of the 
resonance current in the dummy aerial. I should 
also like to ask what kind of aerial he was using 
in the measurements shown in the shdes on the 
screen, as there is always a possibility of harmonics 
being apparently caused by induction in neigh- 
bouring metallic objects, particularly any stay 
wires near the aerial if it should be supported by 
a mast. his will eften give false eftects by appar- 
ently causing harmonics in the radiation and thus 
affecting the radiation resistance. 

It may perhaps be interesting to mention that 
it is sometimes found desirable to foster harmonics 
in C.W. circuits rather than to do everything 
possible to eliminate them. A method of cali- 
bratinz wavemeters has been developed in France 
which depends upon the use of these harmonics. 
and, by a special arrangement of valves, it has 
been claimed that harmonics up to about the 
150th have been obtained. 

A Member : I should like to ask Mr Broadwood 
if it is not possible that, on some occasions where 
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it may be assumed that there are harmonics in the 
transmitted wave from the station from which 
you are receiving, the main wave might possibly 
excite harmonics in the receiving apparatus itself, 
which might be thought to emanate from the 
transmitting station. whereas they might actually 
be excited in the receiving apparatus иней. 

Mr. W. M. Holubowicz : May I ask the best 
way of eliminating harmonics when receiving on 
long wavelengths, say 16,000 metres or thereabouts * 
I should be much obliged if you would suggest 
some method of dealing with this difficulty. 

Mr. L. A. T. Broadwood: І thoroughly 
realise that this is a very thorny subject. It is 
possibly only of academic interest ; but I think it 
might be worth while for some physicist to tackle 
it, because very often such abstruse things as this 
are very useful in practice afterwards. Mr. Scott- 
Taggart has touched on measurement. With 
regard to this wavemeter here, I took precautions 
that there were no harmonics that I could detect 
in the wavemeter itself. I have only just got 
sufficient high-tension voltage and filament current 
on this particular valve to make it oscillate. Of 
course, there is a way to eliminate harmonics for 
laboratory measurements. For instance, supposing 
you put an ammoter in your plate circuit and vou 
get a certain reading which represents the satura- 
tion current. You then set your grid voltage so 
that half saturation current is obtained. It is 
possible in such a circuit to have very large oscilla- 
tions taking place, and the needle of the plate 
circuit ammeter will not move. ] have actually 
tried this on capacity bridge measurements; we 
were out for absolutely hair'sbreadth adjustments, 
which are hardly possible commercially. To get 
that hair'sbreadth adjustment I did not actually 
take an ammeter, but I knew roughly what 
voltage I required, and I put enough cells in series 
with the grid to make it more positive, so that 
I got this point and we obtained our absolute 
balance at once on our capacity bridge. "That 
method is very useful for laboratory work. 

I might mention another interesting fact. ln 
laboratory work various forms of valve generator 
аге used, and, if it is desired to tell whether the 
wave form contains a large number of harmonics. 
there is a very simple way which we discovered 
by accident. The arrangement is shown in Fig. 3. 
A galvanometer, G, is joined in series with some 
form of crystal detector, D, and connected across 
the wavemeter circuit, CL, as shown. The 
wavemeter circuit is coupled to the coil, Li which 
is joined to the transmitter tbrough the reversing 
switch. S. А certain reading of rectified current 
is obtained on the galvanometer, G. When the 
switch, 8, is reversed, without altering the coupling 
between Ш, and Ly, you very often find you get 
either a very much bigger or a very much smaller 
reading on G. This is due to an asymmetric wave. 
Suppose you have an exaggerated case, as shown 
at (a), Fig. 3, with a very large positive loop and 
& very small negative one, you get more rectified 
current when the coils are coupled up in one direc- 
tion than in the other. You are dealing here also 
with a form of detector which is also a valve, and 
that will show up the effect at once. But if vou 
adjust the grid voltage of the transmitting valve 
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so that the same detlection of the zalvanonmeter is 
obtained whichever way the exciting circuit is 
coupled, you then have as pure à wave as possible. 

With regard to the question about harmonies and 
iundamental, I have possibly mixed the thing up; 
there is always eonsiderable contusion. When I 
talked) abont the first harmonie I should really 
have <aid the fundamental. For instance, if 1,000 
metres 13 our fundamental wavelength, the fifth 
harniomie will be one-fifth of that, since the fre- 
quencies are inversely proportional to the wave- 
lenzths,  Henee, the Б barmonie will be 200 
merres, the third 333 metres, and so on. Ae to 


(а) 


un Т + 


Fig. 3. 


the case af 11.000 metres, of course, if that is tlie 
їшајап раї, the harmonies are of higher fre- 
quenev. It is usaally taken that a harmonie bas a 
hivher freaucney than the fundamental; bat 
I believe it is possible—-I certainly think it is in 
acoustices—that with a particular note уоп can 
have both upper and Jower partials. Tt can have 
notes above it higher in piteh, and it can heave 
notes below it in pitch as well; and I expect that 
ts the case electrically. I do not know whether 
that answers the question 

Mr. Н. Rees: The harmonies I speak of are ot 
eher. wavelength than the fundamental. Take 
Hanover, OUT, the fundamental is 10.000 metres. 
І am sure of the next two: one is 20,000 and the 
next one 1s 30.000; but ] have cot no means of 
ineasumnng higher wavelengths, 1 am trying to 
ue MUU to measure higher on my instrument in 
order to use it as a standard. 

Mr. L. A. T. Broadwood : That is interestinz, 
because tho-e are really lower harmonics, 20,000 
metres has ә lower frequency than а 10,000. metre 
wave, or it is a lower harmonie. 

Mr. H. Rees: J only hear what you speak of 


as lower harmonics. 
wavelengths. 

Mr. L. A. T. Broadwood: You do not get. 
for instance, 5,000 metres ? 

Mr. H. Rees: I have not observed it. 

Mr. L. A. T. Broadwood: With regard to 
Mr. Coursey's point, measuring aerial capacity, 
I auite realise that it was not an accurate inethod : 
bur we were working up, as уоп saw, to 1,000 
metres and it was possibly sufficiently accurate 
there. We set our condenser, which was equivalent 
tothe static capacity of the aerial. Then we coupled 
the inductance to it, and adjusted that inductance 
until that circuit itself gave the same natural 
wavelength, as near as we could get, with the 
instrument we had. We did not have a very good 
wavemeter, only an ordinary "Station Tester,” 
whieh had probably been knocked about. We set 
that as near the aerial wavelength as possible and 
adjusted the dummy circu't to get the same. 
wavelength. The inductance may have been 
either larger or smaller than it really ought to 
have been, but I think the circuit was sufticiently 
near, because we checked 16 in the following way. 
Supposing we were working on 900 metres with 
our aerial, we listened in on our wavemeter, changed 
over on to the dummy circuit, and adjusted the 
resistance until we-got the same ameter reading ; 
then listened in on the wavemeter again, and 
round there was no alteration in the wavelength. 
With revar to the point about stay wires, as far 
as 1 remember there were none; we simply 
had some bits of rope. I think, as a 
matter of fact, that it was a single wire 
aerial, and that at one end it went to a tree 
and at the other end it went to a short mast 
to which those ropes were attached We 
were working, it is true, in a corrugated- 
iron. building, but Y do not know that a 
large, flat surface like that would have any 
particular wave-length. Possibly there шау have 
been some odd reflection effects from the corru- 
vated iron. 

With regard to the possibility of a pure sine 
wave generating the harmonies, one can think of 
a mechanical analogy. It we take а pendulum 
that swines once in a second, it can be given a 
push every time it comes towards us, or once in 
three times, or once in four times. But I am afraid 
I cannot say whether, if you took a pure sine wave, 
vou could make that generate harmonics in another 
енеме Болу if you had a pure sine wave of 
1,000 metres wavelength, and had a circuit timed 
to 500 metres and coupled to the inducing cirewt 
there would be a transient effect in which the 
oscillation would have the natural frequency of 
the second cireuit ; but, after a period of time. 
vou would simply get the forced oscillation in that 
cireuit, But if the mam wave has nmnpurities in it 
naturally vou will get harmonics at your receiving 
station. Ot course, you get very curious effects 
very often in very long timings сопе. I remember 
before the war- I dil not know much about 
wireless then, and F think as time goes on I know 
rather lesz-- but at that time we had a long tuning 
eol (Fie. 4). It was the usual sort of thing that 
amateurs start with. We might only he using 
a anell part, А B, of the inductance and trying to 


T hear harmonics of longer 
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receive some other amateur. We found that when 
we earthed the end, C, we always got louder signals. 
Possibly it was owing to the fact that we were 
tapped off at that particular place. We might 


have been tapping across & node of potential. 


There might have been а etationary wave set up 
on the coil, somewhat as indicated by the dotted 
line in the Figure. That is the only case I know 
of harmonics in receiving instruments. I dare say 
some of you remember reading about some experi- 
ments on stationary waves with what I think are 


Fig. 4. 


called Seibt coils, by means of which the nodes 
and loops of potential may be demonstrated by 
moving & vacuum tube up and down the coil. 

With rerard to Mr. Holubowiczs point about 
harmonics at the receiving end, the only thing 
I can suggest is that, if it is anvtbing to do with 
the receiving valve, to adjust the potential of the 
grid with the potentiometer That will weaken the 
signals considerably, because it will make the 
damping very vrent. 

I wish to say bofore I finish that I have to thank 
Mr. Drury of the Marconi Scientific Instrument 
Company very much indeed. None of the instru- 
ments are my work; he had to make them all. 
He has helped me verv much indeed: I do not 
know what I should have done without him. 
(Applause.) 

The President: I am sure you will all acree 
that Captain Broadwood has wonderful powers of 
exposition of a very complicated and difficult 
subject, and that we owe him a very hearty vote 
of thanks for the large amount of trouble that he 
has been to in preparing this very interesting 
paper. I will ask you to pass a vote of thanks to 
Captain Broadwood for his Paper. 

A vote of thanks was given by applause. 

The President: In the notice convening the 
meeting there was montion made of the question 
as to whether ladies should be admitted members 
of this Society. This question has been raised 
before the Committee, who thought it was a matter 
upon which the general body of the members 
should be consulted and = therefore we have 
put it on the agenda for this evening. To-day you 
are to be called upon for an expression of opinion 
on the subject, as to whether the members generally 
think that the admission of ladies would conduce 
to the usefulness of our Society. No doubt it 
would lend attraction to our meetings, but I 
suppose we ought really to look at it from the 
point of view as to whether it will be useful. The 
matter is open for discussion, and we shall be 
very pleased to hear if anybody has anything to 
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Say on the subject. I suppose the beet way will be 
to have a vote, but perhaps some gentleman will 
wish to make some remarks in the first place. T do 
not proposc to call upon anybody, and if nobody 
has anything particular to say, we wili take a 
vote; but, of course, the voto may be affected by 
anything said. 


Mr. Hotubowicz : Mr. President, considering 


this is a scientific Society, I do not see why there 
should be any objection to admitting ladies to 
membership. | 

Мг. Е. Hope-Jones : Mr. President, ladies and 
gentlemen, I have always bcen impressed with the 
idea that wireless telegraphy was not merely a 
gentleman's job, but a lady's job also. I think it 
has certain domestic attractions, and with the 
advance generally into all epheres of life there 
seems to be no reason at all why the wife should 
not share the husband's enjoyment of wireless 
telegraphy at home. I see no reason at all why the 
Society should close its doors to ladies. I do not 
think the Committee have yet had an actual 
application for membership. There is a certain 
modesty and shyness which has provented that, 
perhaps, and probably when it is generaily known— 
ns it would be as the result of а vote—that no 
objection is raised to the admission of ladies, we 
shall have, if not a large accession to the member- 
ship, certainly a good number who would like to 
become members oi the Society. I hope that some 
expression of opinion will be made on the subject 
generally, because I think it is one where tho 
Councii and Committee are quite right in asking 
for guidance irom the membership generally. 

The President : I may point out, perhaps, that 
of course different societies have different regula. 
tions on this subject. In the case of the Institution 
of Electrical Engineers, it was held some timo ago 
that there was nothing in their rules to prevent a 
lady be:ng elected a member. I know that some 
years ago there was only one lady member, Mrs. 
Ayrton; she was elected some years ago, and 
remains a member. Qimte recently the question 
has cropped up at the Institution of Naval Archi. 
tects. There the legal advisers of the Council gave 
the opinion that it was not competent for ladies 
to become members unless the rules were altered. 
At a recent meeting of the Society of Naval Archi. 
tects the rules have been altered, and ladies have 
now been made admissible. I do not know that 
there is any rulo on the subject with regard to the 
Institution of Civil Engineers, in whose room we are 
at present meeting: but I am not aware of any 
lady civil engineer. Mrs. Avrton has read a Paper 
before the Institution of Electrical Engineers. 

Mr. H. Rees : Is any alteration of the rules and 
regulations necessary to make ladies elivible for 
membership ? 

The President: We have not taken legal 
advice, but we think not. But we thought that in 
a comparatively new Society like this, it would 
be best to have an expression of opinion from the 
members before we interpreted the rules. So far, 
everybody who has spoken, as far as I understand 
it. is in favour of admitting ladies. I do not know 
if there is anybody holding the contrary view. It 
might be well to have the contrary view expressed, 
if there is anybody who has got feelings of that 
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kind on the subject. 
meeting. 

The voting was unanimous in favour of admission 
of ladies. 

The President : I have to announce that all 
tbe members, thirteen in number, who have been 
ballotted for, have been elected, and I havo also 
to announce that Major Basil Binyon has kindly 
promised us a Paper, illustrated by experimenta, at 
our next meeting. 

Tben we have, in accordance with the request 
sent out, & number of interesting exhibits, which 
perhaps those who have been good enough to send 
them would like to describe. 1 do not know if 
Mr. Scott-Taggart wishes to айа anything to what 
he has aiready said. 

Mr. J. Scott-Tagsart : No, sir. 

The President : There аге a number of others, 
and I may as well cal! upon them im order. 

Captain H. de A. Donisthorpe : Mr. President 
and members, I have one or two small items which 
may be of interest to the members oi the Wireless 
Societv. The first is the wireless pocket-book, 
which I have just patented (Fig. 6). It consists 
of an ordinary pocket-book, as shown, and contains 
inductances in the two covers, which are joined 
together by a hinge. The inductances are so 
connected that they oppose each other when the 
book is closed, so that when you open the covers 
you havo the full inductance. The crystal for this 
set is fixed in one end of the loop of the book and 
adjusted by means of a little knob, and іп the other 
end there is a plug socket for the telephones. The 
aerial and earth connections are made by means 
of wires attached to the corners of the book. 
I might add that I have got signals off this apparatus 
which are comparable with those on the most 
sensitive of crystal receivers. T have to thank the 
President for his kindness in loaning me this 
particular edition, which I presented to him at 
the last meeting. as we have not any more in stock. 


If not. I will put it to the 


The second item is a universal tuner This is 
really a further advance on the pocket-book, and 
consists of two inductances (Fig. 6). In one 


position the two inductances help each other, and 
in turning them round they can be made to oppose 
each other. The aerial and earth are connected to 
the terminals shown. Similarly, the crystal and 
telephones are connected in series across the two 
terminals. By means of this little instrument you 
can get ranges of 300 to 3,000 metres with the 
ordinary Post Office aerial. The third instrument 
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which we have here is what we сай the * R.M.R. 
Unit " (Fig. 7). Thisisa receiver, or, rather, it is an 
adaptor for putting on to a tuner. There is a four- 
plughole socket arrangement, inside which is con- 
tained a grid condenserand aleak. Attached to these 
are & number of leads for the aerial, high-tension 
positive, high-tension negative, low-tension positive, 
low-tension negative, and earth. This fastens on to 
four plugs on the side of the box. By attaching a 
further umt by the four plugs shown on the other 


Fig. 7. 


side of the box, and then putting the two end 
plugs into the terminals marked T.T. of the second 
unit, you then have an amplifier. By adding any 
number of these units you get an amplifier of any 
desired number of stages. 

The President : I may say that I have used 
the book arrangement that Capt. Donisthorpe has 
described. I tried it on & small aerial that 1 have 
in my house, and it is surprisingly effective. 1 
hardly believed that such a simple thing would 
have worked so well. We huve an instrument here 
from Gamages'. 

Mr. Н. Rees: I invented it. I did not know 
it was going to be here until I arrived in town 
this morning. This set (Fig. 8) covers the range 
from 450 metres up to actually 33.000 metres— 
much higher than is really necessary now; but 
I made it high to provide for future contingencies. 
The instrument on the lelt is the essential one. 
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oscillation being obtiuned by varying the degree of 
coupling. This instrument is complete in itself, 
and its range is from 750 metres upwards. With 
the condenser in that I have been uxing with it, it 
goes up to 3.300. On the middle instrument there 
are three terminals corresponding with the three 
on the left-hand one, with which they are connected 
as shown. When the first. is used alone tho ordinary 
classic  cireuit is employed, with the aerial 
joined to the grid, through the grid leak and 
condenser. But when tho second instrument is in 
use, there is an entirely different circuit ; you get 
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a considerably lower range of wavelengths. The 
third instrument on the right is for the long ranges. 
The switch on the centre instrument enables you 
to use the range of wavelenzths on either of the 
three instruments. 

Mr. A. W. Knight: My principal exhibit 
to-night is our Хо, 2 Valve Detector (Fig. 9). 
This is a complete unit, which is very compact and 
їз greatly appreciated by experimenters who 
already possess the necessary tuning devices. 

Mr. Knight also showed and described other 
apparatus (lent by Messrs. F. L. Mitchell & Co, 


fig. 9. 
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The President: J think these exhibits oi 
apparatus are of genera] interest. If anybody 
wishes to see them more closely they will be able 
to do so. T think you would wish to pass a hearty 
vote of thanks to these gentlemen, who have so 

. kindly brought their apparatus for us to see. 


The vote of thanks was unanimously accorded, 
and the meeting adjourned at 7.40 p.m. 


In Fig. 11 is à view of the group of apparatus 
used by Mr. Broadwood at the meeting for demon- 
strating the existence of harmonics in a C.W. 
circuit sustained in oscillation by a valve. The 
harmonics were rendered audible by the loud- 
speaking telephone connected to the 3-valve note 
magnifier on the right. The heterodyne wave 

Fig. 10. meter in the centre was tuned to various 

frequencies and a “chirp” was obtained in the 

Ltd.), such as valve panels, potentiometers, con- telephone each time its frequency was adjusted near 
densers and valve-holders, such as shown in Fig. 10. to that of a harmonic of the oscillating valve. 
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Apparatus used by Mr. Broadwood for demonstrations игене hes lecture 


CAN WE UTILISE SOLAR ENERGY? 


This is a question which concerns not only users of power, whether they be factory owners 
or thermionic valve enthusiasts, but the human race. Sooner or Jater the usual sources of 
energy, such as coal and oil, will fail, and if by that time man has not learned to avail himself 
of some other -ource the race will either deteriorate or die. 


Inconceivably vast amounts of energy emanate from the sun, some of which benefits us; but 
far more is lost and serves no immediately useful purpose. 


The question at the head of this paragraph will be discussed by Mr. Рипль К. Coursey, 
B.Sc., A.M.IE.F., in a future issue. 
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Wireless Society of London. 


The date of the next meeting has been fixed for 
May 21st, and Mr. Philip Coursey, B.Sc., wil read 
a Paper on “ Some of the Problems of Atmospheric 
Elimination in Wireless Reception." 

The Society have obtained permission for the 
erection of &n aerial at the Institution of Civil 
Engineers, where lectures are at present held. 
Admiral of the Fleet, Sir Henry Jackson, G.C.B., 
has kindly agreed to serve on the Advisory Com- 
mittee of this Society. 

Our first lady applicant for membership (Mrs. 
Philip Coursey, B.Sc.) has been elected a full 
member of the Society, and, no doubt, others will 
now follow suit. Mrs. Coursey is а keen wireless 
enthusiast, апа the Society may congratulate 
themselves on the inclusion among their number 
of so talented a lady. 

Will old members who have not paid their 
subscription, due October last, and recently-elected 
members who have not yet paid their entrance fee 
and subscription, kindly forward same to the 
Honorary Treasurer, Мг. L. F. Fogarty, A.M.IE.E.,, 
Dene Cottage, Manor Way, Ruislip. 


The North Middlesex Wireless Club. 

( Affiliated with the Wireless Socicty of London.) 

The second Annual Meeting of the above Club 
was held on Wednesday, March 24th, at Shaftesbury 
Hall, Bowes Park, London, the President, Mr. 
A. G. Arthur, beiny in the Chair. 

Tho Secretary and Treasurer, Mr. Savage, read 
out the Balance Sheet for the year ended 22nd 
March, 1920, which showed a balance in hand of 
£9 Is. 8d. He reported that the actual strength 
of the Club was 48, which number was continually 
increasing. During the past year, the Club became 
affiliated with the Wireless Society of London, and 
at the recent. Conference Mr. A. G. Arthur had 
attended as delegate. Owing to the increased 
charges for rent, stationery, postage, etc.. the 
Committee had decided to raise the subscription 
to l0s. 6d. per annum, and to fs. per annum for 
corresponding members. There were also expenses 
in connection with the eroction of the aerial, and 
installation of the instruments. 

The Chairman then reported on the Library, and 
gave some figures showing how in the short time 
since its incoption it had become one of the most 
popular institutions of the Club. 

Mr. А. G. Arthur was then re-elected as President, 
Mr. Savage as Hon. Secretary, and the following 
members of the Committee offering themselves for 
re-election, were duly elected:— Messrs. Cartland. 
Holton, Midworth and Reed. Mr. Beckman was 
appointed as member for the year of the Wireless 
Society of London. 

An attractive programme has been drawn up for 
tho coming year, and the Club is looking torward 
to a period of great activity. 

The 37th meeting of the above Club was held at 
their Meeting House, Shaftesbury Hall, Bowes 
Park Station, on the 21st April last, and was well 
attended by members, member's friends and a few 
casual visitors. 


The chair was taken at 8.30 o'clock by the 
President (Mr. А. G. Arthur). who, after opening 
the meeting with a few general remarks on Club 
matters, called particular attention to {һе very 
interesting library that the Club had acquired for 
the free use of its members. 

The Chairman then called upon Mr. Leonard 
Holton to give his promised lecture on " The 
Valve and its Employment in connection with 
C.W.", and as Mr. Holton was so thoroughly at 
home with his subject, the evening passed all too 
soon, so that much that he would have liked to 
have referred to, and many points that he would 
have liked to have elaborated, had to be left over. 
However, at the end of his most interesting and 
instructive lecture, which he freely illustrated with 
diagrams, the chairman. in passing a vote of thanks, 
suggested that, if possible, Mr. Holton should 
continue his lecture at the next meeting of the 
Club. which suggestion was heartily agreed to by 
those present and assented to by the lecturer. The 
members then showed their keen appreciation for 
the evening’s lecture, and the meeting closed. 

All friends interested in Wireless Telegraphy or 
Telephony are invited to the meetings held fort- 
nightly, at Shaftesbury Hall, Bowes Park, N., and 
all requiring help or particulars should write to the 
Hon. Secretary, Mr. E. M. Savage. “ Nithsdale,” 
Eversley Park Road, Winchmore Hill, N.21. 


Burton Wirelcss Club. 
(Affiliated with the Wireless Society of London.) 


A meeting of the above Club was held at the 
Burton Daily Mail Offices on Wednesday, the 14th 
April. Mr. A. Chapman presided over а large 
attendance. 

Mr. A. V. Smith. temporarily acting as Secretary, 
read letters from the Derby Wireless Club regarding 
the possibility of arranginc a lecture on Wireless 
Telephony. А Special Meeting will be calied on 
this matter as soon as a decision has been made. 
The Chairman stated that since the last mceting 
he had been in communication with Marconi's 
Wireless Telegraph Company with regard to the 
deveiopments of wireless telephony, particularly 
with regard to the supply of news to newspapers, 
and he had learnt that the Company had this 
matter in hand and had given it consideration. 
Technically, there were no insurmountable diffi- 
culties in the way, but other factors had to be 
taken into consideration. 

Mr. W. C. Smith, B.A., Magdalene College, 
Cambridge. gave an interesting lecture on the 
Theory of the Thermionic Valve, giving also details 
of its invention ; during the course of the lecture 
he described the various methods of Continuous 
Wave Reception. 


The Woolwich Radio Society. 
(.4 filiated with the Wireless Society of London.) 
At а General Meeting of the Woolwich Radio 
Society held on the 23rd April, Mr. James M. Ellam 
resigned his position as Secretary owing to his 
temporarily leaving the district. 
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Mr. Ellam much regrets that he is obliged to 
take this step. but he will continue to be a member 
of, and associated with, the Society. i 

In the short time that the Society has been in 
existence, Mr. Ellam has done everything in his 
power to further the interests of all concerned, 
and it is hoped that at an early date he will be able 
to resume the duties which he has so admırably 
carried out in the past. Pending other arrange- 
ments his duties have been taken over by Mr. 
Р. G. Atkinson of 62, Granville Park, Lewisham, 
S.E.13. to whom all future communications should 
be addressed. 


Wireless and Experimental Association. 
(і filiated with the Wireless Society of London. 


At a meeting on Aprii ?lst, at 16, Peckham 
Road, Mr. J. Claricoats read a paper on the subject 
of Wireless and Artillery in the recent war. His 
remarks were intensely interesting and as he gave 
& first hand account of his part in the great 
Somme battie it was more like a homely chet than 
a set paper. 

The Secretarv of the Association has resigned, 
and his place has been taken by Mr. С. Sutton, 
18, Melford Road, East Dulwich. 


Southport Wireless Experimental Society. 
( Affiliated with the Wireless Society of London. 


A meeting of the above Society was held on 
Tuesday last, the 20th April, at the Society's 
rooms at 359, Lord Street. 

The President, Lieut. E. R. W. Field, presided 
over a good attendance, and at the conclusion of 
the general business a very interesting paper was 
read by Captain Poulton dealing with the address 
delivered by Mr. Erskine Murray to the London 
Wireless Society. Much information was forth. 
coming with respect to the refractive influence of 
humidity upon the aetheric waves. Captain 
Poulton's paper was made particularly lucid by 
means of blackboard illustrations and sketches, 
and a very interesting discussion took place among 
the members at the conclusion of the paper. 

During the evening, Mr. Christian (Hon. Secretary 
and Treasurer) reported the election of further 
new members to the Society whose numbers are 
steadily increasing. 

It is pleasing to note that various members are 
leunching out into specific investigation the interest 
of which will serve to unite the Society and 
maintain that live interest which is necessary 
towards its success. 

Mr. Christian read a letter which he had received 
from the Secretary of the London Wireless Society 
relative to the wireless telephonie experiments and 
transmissions ostensibly from Holland on a wave- 
length of 900 metres. 


Sheffield and District Wireless Society. 
( Affiliated with the Wireless Society of London.) 
The weekly meetings were resumed on Friday, 


April 9th, after the Easter holidays, when a paper 
on ‘ Faults and Adjustments in W T Gear" was 


given by one of the members, Mr. W. Burnet. 
The lecturer. who had considerable experience 
during the War with all kinds of transmitting and 
receiving apparatus, gave many useful and practical 
hints which will save his hearers many a pitfall 
when designing and working their sets. 

A paper on “ Transformers” was given on 
April 16th by Mr. W. E. Burnand, A.M.LE.E.. 
one of the Society's Vice-Presidents. 

Mr. Burnand, in describing the many types of 
transformers, spoke of their limitations and possible 
developments in the future. As one of the pioneers 
in the manufacture of commercial transformers, 
the lecturer was listened to with great interest by 
the large number of members present. In con- 
cluding his remarks, Mr. Burnand briefly outlined 
the design and construction of a 250 watt step-up 
transformer for amateur use and suitable for either 
100 or 200 volt 50 period circuits. 

The present session, as regards meetings. finished 
on April 30th, but it is hoped to be able to make 
arrangements for ап excursion into the country 
on Saturday, June 19th, for experimental work in 
connection with transmission and reception. —- Hon. 
Secretary. Mr. L. H. Crowther, 156, Meadow Head. 
Norton Woodseats, Sheffield. 


The Radio Scientific Society. 
(Affiliated with the Wireless Society of London.) 


The Radio Scientifie Society of Manchester has 
regularly held meetings every Wednesday fortnight 
this year. and is steadily increasing its membership. 
The meetings are at present held in rooms allotted 
to the Society at the Сиу School of Wireless. 
Manchester. Some very instructive addresses have 
so far been given. 

The Society is very desirous of getting in touch 
again with pre-war members, and any such are 
strongly urged to communicate with the Hon. 
Secretary, Peter Thomason, 7, Brazennose Street, 
Manchester. 


Manchester Wireless Club. 
CA filiated with ithe Wireless Society of London., 


March 2161. —'Тһе usual weekly meeting was heli? 
at the Headquarters of the Club, 335, Oxford Road, 
Manchester. All members took part in Morse 
practice. 

The Committee held a meeting from 8.30 till 
9.30 and arranged for a Whist Drive and Social to 
take place on May Ist. 

April 14th.—-The Club Room not being available. 
the usual meeting was held at the Fortuna Cafe. 
Oxford Road. and after the Hon. Secretary hel 
read several letters relating to Club matters, the 
Chair was taken by Mr. J. C. А. Reid, who 
very ably led a discussion on the relative valuos 
of plate voltages es applied to valves. 

April Vth—A Special Committee Meeting was 
held at the Midland Hotel, Manchester, during 
which it was decided to acquire another room tor 
the use of the Ciub and to install a first-class 
Receiving Set and later, a smell Transmitting Net, 
for experimental purposes, subject to the approval 
ої the P.M.G. 

It was also decided that the Hon. Secretary 
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should make arrangements for the members to 
visit the Power Station at Bury, which controls 
the Manchester to Bury Electric Train. The date 
was fixed for May 8th, end Mr. McKernan, a 
member of the Club, has very kindly consented to 
conduct the party. 

April 215t. —Mr.. J. С. А. Кеа in the chair.— 
Y lecture on Radio Telephony was given by Mr. A. 
C€ouyoumjdiam, who explained the subject in a 
very able manner, deahng exhaustively with the 
various kinds of microphones in use, nnd the method 
of connecting them in order {о ebtain maximum 
enicieney. 

Unfortunately, Mr. Couvoumidiam was unable 
to conclude his lecture, and very kindly consented 
to resume the same on April 28th. 

A heaity vote of thanks was passed and the 
members showed their appreciation in the form of 
a warm applause to the lecturer. 

During the month of April еһе new members 
were enrolled.—--Hon. Secretary, Y. Evans. 


Liverpool Wireless Association. 
(Affiliated with the Wireless Society of London.) 


The usual fortnightly meeting of this Association 
was held at MoeGhies Cat’, 56, Whitechapel. 
Liverpool on April 14. Additional new members 
were elected. 

А lurther interesting paper was given by а member 
with revard to valve action and eireuits, followed 
bv an instructional article on the construction of 
a standard wavemeter for use by members of the 
Chih. 


The following gentlemen were eleeted as members 


of the Committee :—-Messrs. Grin lon, Henderson, 
Coulton, Moore, Hyde, Saunders and Williams, 
Mr. G. Irvine was elected as Hon. Treasurer, and 
Mr. S. Frith, 6. Cambridge Road, Crosby, Liverpool, 
was re-elected as Hon. Secretary. 

The proceedings afforded hvely interest and the 
mcetinzs was а very successiul one. 

АП interested in “Wireless “` are cordially 
invited to the meetings. 

A meeting of this Association was held at McGhies 
Café, 56, Whitechapel, on Wednesday, April 28th, 
when the subject of '' Battery Power for Use with 
Valve Circuits " was gone into. The speaker dealt 
with the merits of different kinds of cells, and 
methods of assembling and regulation. New 
members invited ; subscription, 5s. per annum. 
Honorary Xecretary, S. Frith, 0, Cambridge Road, 
Crosby, Liverpool. 


Halifax Wireless Club. 
(A filiated with the Wireless Society of London.) 


А mecting of the above Club was held on Monday, 
12th April. Mr. C. Oates, a member of the Club, 
gave a demonstration with a coherer set constructed 
about 15 years ago. The meeting was well attended 
aud a great success. 

Application has been made to the Wircless Society 
of London for affiliation, and it is hoped to have 
tho Club represented at next year's annual 
Conference, 

The Fostmaster-General is being approached far 
a transmitting permit. The result of this will be 
notified in due eourse.— Hon. Secretary, Mr. L. 
Pemberton, Y.M.C..A., Clare Hall, Halifax. 


DETAILED DESCRIPTION OF LYONS TRANSMISSIONS. 


Nore I.—Lvons uses C.W. only. It has two transmitters, one а 250 K.W. Poulsen arc, and the 


other a 350 K.W. Н.Е. Bethenod alternator, which will replace the arc set as soon as 


it is permanently installed. 


"lime | À System. 
GALE.) (metres). 


СА 
4 V 
1 


| 
| 


Nature of Programme. 


П.00 to 3.30 15,500 | Alternator Duplex work with Annapolis (NSS), which works on 
or Arc. 16,800 m. and 18,000 m. Poulsen arc. 


3.30 to 4.30 8,000 Arc Press. 


3.30 to 6.30 8,000 Are Press. 


+ 


9.10 to 21.00 15,500 Are Eventually duplex work with America. 


Also duplex with New Brunswick (NFF), which uses the 
Alexanderson alternator on 13,600 m. 


21.00 to 22,00 - 8,000 Arc Press to Holland, in French. 
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WIRELESS CABIN ON THE R.M.S. CARMANIA 


~ 
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View of the Wireless С 


abin on the R.M.S. Carmania, showing the new Marconi З K.W aet for C.W. 


Transmission. 


135 


PAGES FOR 


Under this 


heading we publish COMPLETE 


BEGINNERS 


instructional articles, forming a series 


‘specially designed and written for beginners in wireless work. Hardly any mathematics 
‘will be introduced, and we hope to present the fundamental facts of wireless in such a 
manner as will prove attractive to a muth wider range of students than that for which 


this series 1s primarily intended. 


CAPACITY AND CONDENSERS. 


T is interesting to note that, in the 
early days of electrical science, many 
important results were obtained from 
experiments carried out with a totally 
different end in view. ‘The property of 

the condenser, for instance, was discovered by 
two physicists, who were performing an 
experiment for quite another object. After 
the theory of the “electric fluid" was 
propounded there were many attempts to 
collect this ** fluid " in a jar, or other receiver. 
In one particular case an attempt was made 
to lead the fluid intoa glass jar, half filled with 
water, by means of a nail driven through the 
cork. The jar was held near an influence 
machine, and, on withdrawing it, the experi- 
"menter received a severe shock on accident- 
ally touching the nail, while holding the jar 
in the other hand. 

This type of condenser, in a modified 
form, is still used, under the name of a 
| Leyden "far. 

Now, let us try and explain in what way 
the jar was possessed of sufficient electrical 
energy to cause a shock. 

We know that a positively charged body, 
or sphere, will attract a negatively charged 
one. Further, if the two spheres are close 
together the positive charge is, so to speak, 
" tied " with the nega- 
tive charge, and is 
incapable of inducing 
a charge on any other 
body which may be 
brought near. A dia- 
grammatic view of the 
condition may be seen 
from Fig. 1 

If a plate of insulating material is placed 
hetween the two spheres they will continue 
to attract one another, the insulator, as it 


Fig. . 


were, leading the charge across, and it will 
also be found that either sphere is capable of 
being more strongly charged when near one 
of opposite charge, than when standing by 
itself. Or, in other words, its capactty is 
increased by placing near it an oppositely 
charged body. If the spheres are replaced 
by two sheets of metal fastened on each side 
of the insulating material, we have, in its 
simplest form, a condenser. 

Applving these data 
to the explanation of 
the jar experiment. 
referred to above, we 
have the conditions 
represented by Fig. 2. 
The water acted as 
one conductor or plate, 
the glass jar was the 
intermediate insulator, 
and the observers 
hand formed the other 
conductor. 

Suppose a positive 
charge was induced 
into the water. ‘This 
would repel the positive 
electricity from the hand, or outer coating 
of the jar, to earth, leaving it negatively 
charged. These two opposite charges would 
be “tied,” until a path was provided by 
means of which thev could flow to each 
other. | 

It is obvious that a certain amount of 
energy is expended in charging the jar or 
condenser. This energy is stored in the form 
of potential energy in the condenser, and on 
joining the two conductors it is given out 
again in the form of heat and light (a spark), 
or in the form of a muscular shock to the 


body. 


Fig. 2. 
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Ihe modern form of Leyden Jar consists 
of a tumbler-shaped glass jar, coated on the 
outside with tin or copper foil. Inside the 
jar is an accurately fitting lining of sheet 
brass, having a knob attached to the middle 


(Fig. 3). 


and the inner and outer 
coatings separated from 
the glas by means of 
an insulated stick, they 
will be found to possess 
no electrification. The 
question of where the 
charge has gone to is 
easily answered by testing 
the glass with an electro- 
scope. Опе side of the 
glass is positively and the 
other negatively electri- 
fied. So, therefore, the 
whole of the energy of the 
charge is stored in the glass. 

The insulating medium which separates 
the two plates of the condenser is termed 
the “dielectric.” When the condenser is 
charged, the dielectric is put into a state of 
strain, which lasts until the condenser is 
discharged again. 

It is clear that there must be a limit to the 
strain that the dielectric will stand. If we 
force energy into a condenser there will come 
a point at which the dielectric material. will 
break down, and then a spark will pass 
between the two plates. It is analogous to 
applying an increasing torce to a steel spring. 
A time will finally occur when the steel will 
snap under the strain. 

The dielectric plays an important part 
in the capacity of the condenser If two 
plates are separated by air, they will have a 
certain capacity. If the air dielectric is 
replaced by glass, ebonite or paraffin wax, 
the capacity in each case 15 altered. 

Now, as stated before, the dielectric leads 
the induced charge across from one plate to 
the other. If one material is capable of 
acting better in this respect than another, the 
capacity of the condenser is increased bv 


Fig. 3. 


- using that material as a dielectric. 


If the jar is charged, 


BEGINNERS 

Air is 
taken as the standard of comparison between 
dielectrics. 

If two similar condensers were made, one 
having air as a dielectric and the other some 
insulator such as glass, the ratio between the 
capacities is known as the specific inductive 
capacity, or dielectric capacity, of glass. The 
specific inductive capacity (usually abbreviated 
to S.I.C.) of air is taken as unity. 

The following table gives the approximate 
values of dielectric capacity for various 
materials :— 


Air - - - - L 
Glass - - - - 3-325 
Ebonite - - - 2-225 
Parafin - - - 2 
Shellac - - - 2°75 
Mica - - - 58 


Another important factor in the capacity 
of a condenser is the size of the plates. The 
Capacity varies directly as the area of the 
plates: thus, a condenser having two plates 
of a certain area would have twice the 
capacity of one containing plates of only 
half the area. 

We сап express the capacity of a condenser 
(usually denoted by K, or C) by :— 


Kx 
Arh 


where К 15 the dielectric capacity, Æ is the 
area of the plates, and 5 is the thickness of 
the dielectric. 

The reason for dividing the expression by 
“b”? 1s apparent when we consider the 
effect of increasing the thickness of the 
dielectric. If we had a spring that extended 
a certain amount under, say, a pressure of 
1 1b., on doubling the thickness of the spring 
it would only extend to half the previous 
amount. Or, electrically, the capacity of a 
condenser is halved by increasing the dielectric 
thickness to double its previous value. 

Now, a word as to the units in. which 
Capacity is measured ‘The standard unit of 
capacity is known as the Farad (usually 


denoted by Е), which is said to be the 


Capacity of a condenser which requires ] unit 
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of electricitv to raise its potential by 1 volt. 
The unit of electricity, it will be remembered, 
is the coulomb. 

On consideration it will be seen that such 
a condenser would have to be of enormous 
size. For practical purposes, therefore. the 
unit is subdivided into the microfarad / F), 
which is —+—th of a farad. 

If we wish to find the capacitv of a 
condenser in microfarads from the formula 
given above, it is necessary to divide bv 
900,000. 

So far, no mention has been made of the 
number of plates of which a condenser may 
be composed. If we wished to construct a 
condenser of large capacitv it would obviously 
be impracticable to make two plates of very 
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large area. A simpler plan would be to 
divide each plate into two smaller plates of 
half the area and Join these together. If each 
plate is separated by mica, or some other 
insulator, the arrangement will be as Fig. 4. 


— | 
Pig. 1. 


Any number of plates may be thus connected, 
a wire being finally brought from each set to 
form the condenser terminals. 


THE EIFFEL TOWER TIME SIGNALS 


Time signals are transmitted by F L on the New 


System, commencing, as can be seen in the Figure. 


at 9 h. 55 m. 55 secs. The end of the third dash marks 9 h. 56m Then comes an interval of five seconds, 


followed by three dashes and another silence of five seconds, and so on, until 9 h. 56 m. 50 secs. 
after an interval of ten seconds, comes a series of the letter x, commencing at 9h. 57 m. 


selt-explanatory. 


Then, 
The Figure is 


Time signals on the Old System are tranamitted at 10.44 and 23.44, and are illustrated in the other 


Figure. Note that 10h. 45 m., 10 h. 47 m. and 10h. 49 m. are indicated by dots. 
О, 5 ю 6 20 ‚255 30, 35, ,, 40,,, 45, , 50 55, 60 
x | | | SECONDS | | 
»— _ 
low! ILLU 
MN NENE BEN BN NERO 
Bu M NEN QE ОК ш м 
Eiffel Tower Time Signals (New System). Sent at 9h, Com, бӧзесѕ. 
o 5 10 i§ 20. 2 so 35 40, 45 Бо 55 60 
| | | | : | ` ` SECONDS | 
| | 10-45 
йш: аш ышы Чы EN m 
| | 10-46 
Rd E " —— 
БЕ ИШ ИНЕ ИР ЖИН MM. 
ETE NEMPE M. сыы imu NEN 777 


Eiffel T'ower Time Signals (Old System.) 


Sent at 10.44 and 23.41. 


Time and Weather Signals. 
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The CONSTRUCTION of AMATEUR 
WIRELESS APPARATUS 
A Crystal Receiver with Valve Magnifier (Part IIT). 


Potentiometers.— T wo potentiometers will 
be required, and these can be made on the 
same lines as the filament resistance. No. 
36 B.W.G. bare resistance wire should be 
used, which gives a resistance of about 
1 ohm per 3" length. А neat former for the 
wire can be made by using a strip of Bristol 
board, 1/32" thickness, 8” long and 14° wide. 
Wind the former with the resistance wire, 
and at the same time wind an ordinary stout 
thread, the diameter of which is slightly 
less than the diameter of the wire. ‘This 
will effectually insulate the turns of wire 
from each other. ‘The wire may be soldered 
to an ordinary brass paper clip. One tag 
will hold the wire and the other tag a connec- 
tion to go to a terminal, ‘The average number 
of turns per inch of wire will be about 40 ; 
therefore, if we use 7" of the former, 280 
ohms will be approximately the resistance of 
the total. 

When the former is wound it can be 
mounted on a base similar to the filament 
resistance. The base will be required to be 
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slightly higher to take the former. and the 
contact arm to be made so that it makes a 
light, springy contact, in order not to damage 
the fine wire | 

The sketches (Fig. 1) show all necessary 
details and give a general idea of the con- 
struction of this unit. 

Connections and Adjustment.—In the fore- 
going paragraphs sufficient information has 
been given to enable the amateur to bring 
together quite a useful set of apparatus. It 
only remains now to consider the connecting 
up and adjustment of the set. 

Arrange the apparatus on a bench, or 
table, in a compact manner, and make all 
connections as short and direct as possible, 
using leads sufficiently stout as not to introduce 
resistance into the circuit. Connect up as 
shown in Fig. 1, page 65, of THe WIRELESS 
Wor tp, April 17th, and see that all terminals 
are tight, and both filament and plate batteries 
are insulated from earth. The grid of the valve 
is connected to the *top" of the aerial tuning 
inductance and the potentiometer slider to 
earth. We thus get the maximum potential 
changes across the grid and filament. 

The plate of the valve and the crystal are 
connected to the variable lead to the jigger 
secondary—;4.e., the end' of the secondary 
farthest from the “coupling.” ‘The positive 
of the plate battery and one side of the tele- 
phone transformer are connected to end of 
the secondary nearest the coupling coil. The 
other side of the telephone transformer is 
connected to centre point of the crystal 
battery, and the crystal potentiometer slider 
should be connected to the other side of the 
crystal. The crystal battery may be two dry 
cells. To work satisfactorily in conjunction 
with the valve, the carborundum crystal 
should be a good one, with not too low a 
resistance. If a good one cannot be obtained, 
try a zincite-bornite combination, in which 
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сазе the crystal battery and potentiometer 
may be dispensed with and the crystal holder 
connected directly to the telephone trans- 
former 

The jigger secondary is in three sections, 
and provision must be made to connect the 
sections in series for the various ranges of 
wavelength. For range 1, only one section is 
used—that nearest the coupling coil For 
range 2, the end of section 1 is connected to 
the start of section 2, and the end of section 2 
to the secondary condenser and plate of the 
valve, For range 3, the end of section 2 is 
connected to the start of section 3, and the 
end of section 3 to the secondary condenser, etc. 

For satisfactory working the closed secon- 
dary circuit should be “ calibrated "—that is, 
the settings of the condenser for various 
wavelengths obtained. For this purpose a 
calibrated wavemeter, is necessary. Buzz the 
wavemeter and place it near the secondary 
coil and pick up signals on the crystal. Set 
the wavemeter condenser to a known wave- 
length and tune up the secondary condenser 
for maximum signals, weakening the coupling 
between the two circuits to get the sharpest 
tuning. Observe the wavelength and con- 
denser setting. Take seven or eight points 
for each range, and then plot the values on 
squared paper, plotting wavelengths against 
condenser readings. Draw a curve through 
the points. The curve should be regular in 
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shape and must not be drawn from point to 
point in an irregular fashion. Should a point 
lie very much off the line, take a check 
reading. From these curves a chart may be 
made. 

When the secondary circuit is calibrated a 
start may be made with the valve. Set the 
buzzer to a wavelength whiche will come on 
range 3 of the secondary, and tune up the 
aerial and secondary circuits on the crystal. 
Make the coupling between the two circuits 
weak by taking the sliding coil right out of 
the secondary. Switch on the valve and 
adjust its filament to glow brightly Set the 
grid potentiometer slider a little to the 
negative side and plug in the plate voltaze. 
Then slowly push in the coupling coil and 
make slight adjustments of the tuning con- 
densers and potentiometer. 

Signals should then become much stronger, 
and, by careful adjustment and readjustment 
of the various units, good magnification can 
be obtained. If the coupling is made too tight 
the set will generate oscillations and the buzzer 
note will be turned into a scratchy hiss. It 
may be necessary to reverse the coupling coil 
connections, or to work on the tapping to 
obtain the best results. Ifa kind of fluttering 
noise is heard when pushing the coupling 
coil in and out, the circuit is said to be 
* floppy,” and the filament brilliancy should 
be slightly reduced 


C.W. RECEPTION 


In the next issue will begin in this series a 


description of an Oscillator to work in conjunction 


with the receiver just described, as a C.W. receiver. 
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BOOK REVIEWS 


A TEXT BOOK OF 
AERONAUTICS 

By Herman Suaw, B.Sc. 

London : Messrs. Charles Griffin & Co., Ltd. 
рр. 260, 10s. 6d. net 
HE author of a work on Aeronau- 
tics is more favourably placed, so 
far as his public is concerned, than 
most other writers on technical 
subjects. 

Provided that he writes clearly, and with 
an eye to the range of the ordinary person who, 
even if not an expert in aviation, is not there- 
fore necessarily devoid of intelligence, he is 
fairly certain to secure a wide range of readers. 

Every "live" man is interested in the art 
of flying, and is anxious if possible to acquire 
an insight into the ways and means by which 
the aeroplane finally passes from the regions 
of ambition into the realm of achievement. 

From this point of view, Captain Shaw's 
book makes a double appeal. Primarily it is 
a useful text book for those who want a 
precise and thorough introduction to the 
Science of Aeronautics, and yet at the same 


time it is so written that the average man can : 


read it through and acquire much interesting 
and valuable knowledge on the subject with 
little or no difficulty. 

The introductory chapter sets out in a 
concise and simple manner such elementary 
mechanical and hydrostatic principles as are 
necessary to approach the general problems of 
air-flow and pressure effects upon plane and 
curved lifting surfaces. This paves the way 
to a consideration of various wing “ charac- 
teristics " in which the variation of “ lift апа 
“ drag ” with the form and inclination of the 
aerofoil or lifting-surface, is fully explained. 
A poirit that may be of interest to the non- 
technical reader is the fact that the lift of the 
plane is due more to the suction that exists 
above the cambered wing surface than to the 
upward thrust exerted on the underside of the 
wing, 
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The dynamics of the aeroplane in flight, 
and the factors that determine its equilibrium 
and stability are treated in a sound, yet simple, 
manner. Construction in general, and the 
rigging, testing, and maintenance of the plane 
are dealt with in some detail, whilst a special 
chapter is devoted to the streamline formation 
of struts and other parts, and to the importance 
of careful design in this respect. 

Considerable attention is given to aero- 
engines, most of the proved types being passed 
in review. Drawings of the original 80-h.p. 
Gnome and later 100-h.p, Monosoupape, or 
single-valve engine, together with the 80-h.p. 
Le Rhone, are included on large folding 
plates. 

The chapter on air-screws is necessarily 
sketchy, but the subject is too complex to be 
dealt with in any considerable detail in a general 
review of aeronautics. 

Other features of interest relate to the 
seaplane, balloons and airships, special instru- 
ments used by the pilot, and aerial navigation. 

А special section is contributed by Major 
Tomlinson on “Wireless Telegraphy in 
Aircraft,” which may prove of particular 
interest to readers of the WinELEss WORLD. 
It is quite a sound review of the principal 
types of wireless sets as used in the R.A.F. for 
air work during the war, and comprises 
schematic diagrams of both spark and valve 
transmitting circuits, and of crystal and valve 
receivers. The text is designedly framed for 
those who are not wireless experts. 

In conclusion, the only criticism that lies 
against the work is that it attempts to cover 
too much ground within the limits of its 260 
pages, and so it is necessarily scanty in parts. 
Apart from this, it is an admirable production 
both in text and in illustration, and is well 
worth its place on the book shelves, not only 
of the student of aeronautics, but also of every 
man who takes an intelligent interest in the 
progress of the latest and most fascinating 
achievement of applied science. 


QUESTIONS AND ANSWERS 


NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
pa per only. and should not exceed four $n number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) AU queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a “ nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


SPARKS (R.N.) asks (1) If there is any system 
in use whereby an operator transmitting with an arc 
can listen in at each break of the mantpulating key, 
as can be done with a spark act. (2) If not, whether 
this is still considered impossible. 


We do not know of any case in which this is done, 
but the problem does not appear particularly 
difficult of solution. It is fairly evident that a 
solution could be obtained by suitable balancing. out 
methods, to name only one possible way. In 
deciding the utility or otherwise of any solution 
one would have to consider how much complexity 
and risk of trouble one was introducing into the 
circuits, and decide whether the results obtained 
justified the means taken. 


H.K. (New Whittington) asks (1) Can an ex- 
naval telegraphist apply for a first-class P.M.G. 
Certificate without taking instructions from a wireless 
school. (2) What school gives instruction in 
Marcont Engineering. (3) Why the shunt condenser 
in. an arc discharges across the arc, in opposition to 
the D.C. current (? voltage). He suggests that this 
does not really occur, but that it merely discharges to 
earth. 

(1) Yes, if he is qualified to answer questions 
&bout, and work, commercial systems, and has & 
knowledge of the rules for handling commercial 
traffic. 

(2) None, во far as we know. 

(3) We presume that you are thinking of the 
case in which there is &n actual reversal of current 
in the arc. This does happen at times, ав can be 
shown by oscillograms ; but we do not think the 
effect is ав common as is generally supposed. 

The initial effect is à simple discharge to earth 
ав you suggest. But in а suitably designed circuit 
e.g., one in which the damping is very small, the 
discharge which is evidently of ап oscillatory nature 
is sufficiently violent апа has sufficient electro- 
magnetic inertia to throw а reverse charge on to 
the condenser in spite of the tendency of the D.C. 
voltage to charge it again in the same sense as before. 
The reverse charge is of course never as big as the 
original one. 


W.H.B. (Derby) asks (1) How Eiffel Tower and 
Washington transmit to ships with ordinary receivers, 
using arcs. (2) The reason for the directive proper- 
Wes of a frame aerial. (3) Whether an error of 180° 
in а D.F. reading of the direction of a station ts due 
to a constructional peculiarity of the apparatus, or 
a signal freak. (4) Whether Major Squier, in 
testing various X -stopping devices, tried the Weagant 
4y pe, and tf so, with what result. 


(1) Eiffel Tower generally transmits for ships on 
spark. Washington, if 16 uses arc to ships, probably 
only does во to Navy boats fitted with C.W. receivers. 
An ordinary spark receiver can only be used for 
C.W. by means of а tikker or similar device. 

(2) The action is similar to that of а spherical 
coil coupled to а fixed coil in а receiver. In 
different positions of the spherical more of the lines 
proceeding from the fixed coil are linked with it 
than in others. Їп the positions in which most 
lines are linked the strongest effects are produced. 

(3) The reason is not either of those suggested. 
Examination of the theory of the D.F., as given in 
any text-book will convince you that the simple 
D.F. can determine the line along which signals 
&re coming, but cannot give any evidence as to 
which end of the line they are coming from. This 
is equivalent to an &mbiguity of 180 degrees in the 
direction found for the signal. 

(4) We do not think а test on the Weagant method 
formed part of the work you mention. 


W.A.C. (Southall) asks for instructions for 
making a transmitter for a range of a few miles, and 
a receiver for longer ranges. 

Transmission by amateurs not yet being allowed, 
we cannot give you the information you ask for 
with regard to transmission. For the receiver, 
consult А. D. Kent's article in the December 
number. 


W .J.F. (Hull) submits a simple valve circuit, and 
asks if it should give satisfactory signals. (Fig. 1.) 


The type of circuit is fairly good, and the quality 
of the results you will get will chiefiy depend on 
the suitability of the dimensions of the various 
parts. Keep the capacity of the grid condenser 
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small. A telephone transformer and low resistance 
phones in of high resistance phones in the 

late lead would be preferable, as the latter method 
is liable to give shocks to your head from the H.T. 


battery. If you use the high resistance phones, it 
would be safer to put them on the earth side of 
the battery. 


G.D.A. (Marlborough) asks (1) For the rough 
dimensions of the windings for a loose coupler to 
work up to 3,500ms. (2) What resistance phones 
should be used with galena, and if 8,000 ohm Sullivans 
would be suitable. (3) If there is any advantage in 
using a transformer and low resistance phones 
instead of high resistance phones, and whether this 
method does not lead to a good deal of loss in the 
transformer. | 

(1) For average small aerials and а suitable 
tuning condenser the following values should be 
suitable. Primary coil, No. 28 wire, on a former 
24 cms long and 12 cms in diameter. Secondary 
coil, No. 30 wire, оп a former 20 cms by 7.5 cms ; 
the formers being wound full in both cases. 


(2) Galena has not a very high resistance. A 
few thousands of ohms would be suitable. The 
Sullivans will pora be all right, and will at 
any rate be useful when you get tired of the vagaries 
of galena and go back to something more reliable. 


(3) There is of course some loss in the combina- 
tion, but it is not much more than in the high 
resistance phones alone. The reason for using the 
combination is that high resistance phones are 
FU rd to make, liable to get out of order, and 

ifficult to repair when they do. The combination 
of transformer and low resistance phones is much 
more robust, and give about as good resulte. There 
is no other reason for using it in crystal work. 


F.E.B. (Blackburn) asks (1) What ts a suitable 
crystal for long range reception. (2) For a suitable 
aerial to comply with certain conditions. (3) If 
aerials could be placed in the upper storeys of a house. 
(4) Whether much interference would be caused by a 
few telegraph wires at right angles to the aerial near 
its middle poi 

(1) The suitability of & crystal is not greatly 
affected by the range of reception. Carborundum 
is very good. There are other more sensitive sorte, 
but these are all uncertain in action. 

(2) Consult recent replies in this column. The 
double wire from window to window will be about 
the best you сап do, unless you can contrive to 
got more height. It is highly improbable that you 
will be allowed to use the telegraph pole. A frame 
aerial is practically uselees for crystal work. 

(3) Indoor aerials are not sensitive enough for 
crystal work. They are too cramped, and too 
badly screened. 

(4) Interference should not be serious. This 
relative disposition of the wires and your aerial is 
the one that will give you least trouble. | 


C.H.E.R. (London) wishes to receive C.W. 
without using a valve. He suggests heterodyning the 
receiver by a buzzer excited circuit. coupled to the 
aerial, and aske if thie will give useful results. 


The scheme is possible. You will of course get 
some trouble from the buzzer note. The heterodyne 
note will be superimposed on this. 'The buzzer 
circuit should not be tighter than necessary or you 
wil bring up the buzzer interference without 
improvi signals. Make the condenser fairly 
large and the inductance small. Keep the resis- 
tance of the buzzer circuit as small as possible, as 
for success you must make the damping in this 
circuit low. 


P.H.B. (Rothley) asks (1) The area of the plates 
of tinfoil in a waxed paper condenser of 0.0002 mfds 
capacity. (2) What ts the formula for calculating 
the capacity of a condenser of this type. (3) What 
are the S.I.C’ of various substances. (4) A 
formula for the inductance of a single layer сой. 
(5) For particulars with regard to а circuit 
sketched. (Fig 2.) 
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Fig 2. 


(1) This depends entirely on the thickness of the 
paper. You can calculate it yourself from the 
next answer. 


1 x n АК 
900,000 - drt 


Where n = number of plates of dielectric. 
A= area of each metal plate. 
K — R.I.C. of the dielectric. 
t = thickness of the dielectric (all dimen- 
sions in centimetres). 

(3) Glass, from 3 to 7, according to kind; mica, 
about 8; waxed paper, 2 to 2.5. 

(4) Nagaoka’s, about the best, was given in this 
column very recently. 

(5) Circuit appears to Бе of a simplified ultra- 
audion type, with various parts omitt We doubt 
if it will work well as it stands, especially with a 
hard valve. With an audion vou would get better 
resulte, having a large choke in place of condenser 
A. If you use this condenser, make it small, and 
try a leak across it. B would have to be 0.001 mfd. 
with the coils уоп show. This is rather large. 
Circuits should give about the wavelengths you re- 
quire, $.e., up to about 6,000 metres. 
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A.D. (Ding wall) asks (1) Why C.W.appeare less 
affected by day and night variations than spark trans- 
mission, and (2) Why Chelmsford'a recent telephony 
programmes appeared stronger by day than by night 
on his ship. 

(1) Explanation of the whole subject of these 
variations 18 still very speculative, and the most 
probable torms would appear to lead to smular 
results tor C.W. as for spark. We are afraid we do 
not know any good reason for the difference, which 
does a r to exist. 

(2) We believe the same power was used at night 
as by day. The effect might be due to extra leakage 
over the insulation on your set due to damp at 
night. 

O.R.C.S. (London) (1) Sends a diagram of a 
receiver for comment (Fig. 3); (2) Asks for an 
explanation why he gets no signals unless the A.T.C. 
ts shorted; (3) He gets a loud humming noise in 
the phones, and asks the reason; (4) Asks for con- 
nections for phones in a buzzer practice set. 


2 WAY 
SWITCH 


"iE POTE 


CRYSTAL 
DETECTOR 


‘PHONES . 
PAIR OF BROWNS 12,000 OHMS 
Fig. 3. 

(1) The receiver is of the one-circuit crystal 
type, with the crystal in shunt across the A.T.C. 
and part of the A.T.I. This is bad; it should be 
shunted across the whole of the A.T.I., and not 
the A.T.C. as well. Potentiometer is not well put 
In, as it is in shunt across the crystal, giving an 
alternative path for the signals. Consult any 
crystal receiver diagram on this point. 

(2) Remarks above re the tapping off of the 
crystal probably үзе this. 80 your capacity 
тау be too small. You do not state the thickness 
or nature of your dielectric, both of which are 
unportant in determining the capacity. 

(3) From the description the noise appears to be 
due to induction from neighbouring electric light or 
power lines. Have you any near the set? If so, 
your simplest remedy will probably be to alter the 
position of the set. By suitably turning the coils 
you may find a position in which the noise is not 
serious 

(4) The phones may be in series with the buzzer. 
but they should be shunted with a fairly low 
resistance. 
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A.F.H. (Bishop's Waitham) (1) Wishes to make 
а wavemeler to work up to 2,500 тз, using a varsabie 
condenser ој maximum capacity .0043 mja, with an 
inductance of about 550 mhys. Не asia whether this 
тамо ој tnduciance to capacity «s too high. (2) He 
sends a sump ој a substance reputed to be motyo- 
dente, апа asks our ортоп on st. He also asks how 
to use УЧ as a detector. 

(1) No; the ratio you state should give quite 
good resulta. 

(2) We have not been able to make an exhaustive 
analysis of your sample, but all the testae, chemical 
as well as physical, that we have made point to its 
being molybdenite. If it is not, it is an extremely 
clever substitute. You will find а description of 
it and its use in Pierce's “ Wireless Telegraphy.” 
To use it, make а holder of metal on which one side 
of а piece can lie flat. Use this holder as one 
terminal, ag КЕ рК other terminal be а metal 
point resting lightly on the upper surface of the 
crystal. (See Fig. 4). 


^^ 


OO SN 


Fig. 4. 


T.K.H. (South Shields) asks (1) Whether a 
receiver on the lines of a Marconi Type 31 would be 
efficient for receiving up to, say, 2,500 metres on a 
атай amateur aerial. (2) If an indoor frame aerial 
would be any use with a crystal detector. (3) If the 
receiver mentioned above would not be any use, what 
type would be better. | 


(1) and (3) This type of receiver should be as - 


good as any, but is perhaps rather more complicated 
than necessary for amateur use. Of course, no 
receiver will give very good results on long waves 
with a short aerial and a crystal detector only. 
You will find that а good deal more wire will be 
necessary for your A.T.I. than is supplied on with 
the type 31, owing to the smallness of your aerial. 

(2) An indoor frame aerial is useless for crystal 
working, as it is much too insensitive. 


J.B.K. (Huddersfield) wishes to know whether 
we recommend him to purchase low resistance tele- 
phones in preference to those of high resis'ance. 

We recommend the low resistance telephones. 
You will find these just as efficient, used with a 
telephone transformer. as the high resistance 
instruments, and much more durable. 


J.G.C. (Weymouth).—(1) Wireless telegraphy, 
we should think. (2) That depends upon hie age 
and whether he the qualifications 
required by the firm in question, to whom he 
should write for full particulars (3) In all pro- 
bability an ex Naval operator if he has not 
previous experience. would certainly require to 
take the courses you mention. 
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| SELENIUM 
AND SOME OF ITS USES 


By Рнилр R. Coursey, 


HEMICALLY speaking, Sele- 

nium 15 a somewhat peculiar 

element. In many respects it is 

closely allied to the non-metallic 

elements, such as Carbon and 
Phosphorus, and especially to Sulphur, while 
on the other hand in some ways it is not 
unlike the metals. 

All the known chemical elements have been 
classified and arranged in order of their atomic 
weights, and grouped together to form the 
well-known * Periodic "Table," first described 
by Mendeléef in its present form. In this 
table Selenium occurs in the fifth series of 
the 6th group, and from its position in the 
table one would expect it to be somewhat 
similar in its nature and chemical properties 
to Sulphur and ‘Tellurium. As a matter of 
fact it Is in many respects intermediate 
between those two elements. Its atomic 
weight is 79-2 and it is usually represented bv 
the symbol Se. 

In its natural state it 1s found most fre- 
quently in combination with other metals— 
chiefly lead, silver, or copper—in the form of 
Selenides of these metals. Selenium, like 
sulphur is an element that can occur in more 
than one form, each different variety having 
somewhat different phvsical properties. [It is 
rather peculiar to find that a given substance 
can be changed into several different forms, 
having different appearances and different 
physical properties, while all the time retain- 
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ing the same chemical properties which 
are characteristic of that element. Various 
theories have been put forward with a view 
to explaining or in some way accounting for 
these differing properties of the various 

" allotropic modifications" as they are often 
called. In the case of a molecule ofa complex 
compound the case is somewhat different to 
that of an element, as it is then easier. to suppose 
that the atoms of which the molecule is 
composed have been arranged in slightly 
different ways in the different modifications. 
In the case of an element, however, there is 
as a rule no such complexity of the molecular 
structure, although їп the case of sulphur, and 
possiblv also in that of selenium on account of 
the resemblance of the two elements, it is 
known that different molecular structures can | 
occur. These different structures may and 
probably do in some measure account for the 
changes of physical properties. 

In most cases with elements, it is now 
assumed that the various physical forms arise 
largely from different arrangements of the 
electrons within the atom itself. “he most 
modern theory of atomic structure postulates 
that all atoms consist of a nucleus of some 
form, about which at present very little is 
known, carrying a positive charge, and sur- 
rounded bv a number of electrons, The 
number of these electrons in any given aton 
increases with the atomic weight, and is of 
the same order of magnitude as that weight. 
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The electrons in the atom are bound to the 
positively charged nucleus with various degrees 


of freedom, depending upon their geometrical - 


arrangement round the nucleus. Ina recent 
theory set out by I. Langmuir, he lays down 
certain postulates and from them deduces the 
electronic distribution in various atoms. Не 
shows that they fall more or less naturally 
into the groups of eight of the periodic table, 
with the result that any given atom may 
either tend to take up additional electrons in 
order to complete the octet, or may tend to 
give them up. These electrons in the outer 
shell of the atom are the ones that very largely 
determine the physical properties of the atom. 
Thus to give one example, briefly the presence 
of one or more loosely attached electrons 
generally indicates that the element is coloured, 


Fig. 1. 
Simple flat tpe of Selenium Cell, 


and produces coloured salts since the loose 
electrons are easily stimulated to set up light 
vibrations. Similarly when in a group of 
atoms, one or more electrons is easily displaced 
and removed from the original structure, a 
material is found that easily conducts an 
electric current, the presence of free electrons 
capable of moving from atom to atom being 
necessary for this purpose. 

Two forms of selenium are usually re- 
cognised : (1) Amorphous, and (2) Vitreous. 
When the material is purchased commercially 
it is generally in the vitreous state, in the form 
of small cylindrical rods of a very dark greenish 
colour. By burning the vitreous selenium in 
oxygen, or by oxidising it with nitric acid, 
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a white crystalline mass, selenium. dioxide, 
SeOg, 1s formed. This is soluble in water 
forming selenious acid, H,SeO,. If the solu- 
tion of this acid is precipitated with a reducing 
agent, such as sulphur dioxide, SO,, the 
amorphous variety of selenium is precipitated 
in the form of a reddish powder. Ву heating 
and sudden cooling this form may be recon- 
verted to the vitreous variety. 

A third form of selenium is sometimes 
recognised. It is obtained by heating and 
annealing the vitreous varietv. It is some- 
times termed the “ metallic” modification, 
and is the one with which we are most con- 
cerned in connection with the electrical 
applications of the element. 


For the preparation of this variety, the 
vitreous selenium should be melted and 
moulded into the shape required, and its 
temperature then allowed to fall to 210°C, or 
thereabouts, at which value it should be 
maintained for some hours, before slowly 
cooling to atmospheric temperature. The 
time during which the annealing process is 
carried out, as well as the exact value of the 
annealing temperature, affect to a certain 
extent the electrical properties of the final 
product. In its initial state the vitreous variety 
is practically an insulator, but after theannealing 
it becomes a conductor, of which the initial 
resistance is largely dependent upon the 


_annealing process. In a good specimen pre- 


pared in this manner, it is found that the resis- 
tance of the material depends upon the light 
falling upon its surface. ‘The selenium in 
Its sensitive state possesses a greyish colour, but 
is nearly opaque to light except in very thin 
films. Hence when light falls upon its surface 
it will only be able to penetrate a very short 
distance into the mass of the material. As 
it is only natural to assume that the electrical 
properties of the material will only be affected 
in the actual part under the influence of the 
light, the necessity for arranging the selenium 
in an extremely thin film should be obvious. 
By this means the light is able to influence a 
much greater proportion of the total mass, 
thus bringing about a proportionately larger 
change in resistance. 


146 


А 
РА 


SELENIUM AND SOME OF ITS USES 


Fig. 2. 


. Ап easily constructed Photophone Receiver using a 
Selenium Cell 4n the focus of a Parabolic Mirror to 
concentrate the light on the cell. 


Given this effect of light upon the material, 
let us see briefly to what uses it may be put. 
One of the earliest suggested applications was 
for the purposes of photometry. Since the 
resistance of the material varies with the 
intensity of the incident light, it should be 
possible to arrange a selenium resistance to 
measure the strength of the light falling upon 
its surface, and thus to compare different 
light sources, as is customarily done by optical 
means in ordinary photometers. ‘The ap- 
parent advantages of the arrangement lie 
chiefly in the elimination of the personal 
element in making the measurements. Such 
arrangements have been used to some extent, 
but the results obtained have not shown any 
marked advantages over the ordinary instru- 
ments. ‘This is largely due to the fact that 
selenium is more sensitive to light of some 
colours than it is to others, with the result 
that when comparing lights of different colours 
inaccurate readings are obtained. 

As far as signalling without wires is con- 
cerned, and this represents perhaps the mest 


extended use of selenium cells, the cells 
have been used both for telegraphy and tele- 
phony, using light ravs as the connecting link 
between the stations. 

For this purpose it is desirable to make the 
selenium up in the form of a “ cell,” which 
shall present as large a surface as possible to 
the light rays, and at the same time is so con- 
structed that the film of selenium traversed by 
the current is both thin and of large cross- 
sectional area. One of the simplest con- 
structional arrangements for such a cell is 
indicated in Fig. 1. It consists of a small 
slab P of insulating material, such as porcelain, 
slate, or mica, around which two parallel 
wires are wound a number of times in notches 
cut in its edge. А convenient size for this 
insulating base is about 2” x 1". The (bare) 
wires may be of about No. 30 gauge copper 
wire, although platinum is somewhat pre- 
ferable. “The two wires should be wound as 
close together as possible without actually 
touching at any point, and for this purpose it 
Is most convenient to cut a series of small 
notches close together along each edge of the 
base, as indicated in the diagram. 

The base should then be heated, and a 
thin film of selenium melted on to it and 
smeared evenly over its surface. The two 
wires form the terminals of the cell so that 


Galvanometer Deftectiong. 


o4 eos o6 СБА 9.8 0:9 бо 
Wavelength im microns (90. 0001ст.) 
Fig. 3. 


Sensitiveness Curve fora Selenium Cell to light of 
diffcrent colours. 


the current passes from one to the other 
through the film of selenium spread between 
them. The complete cell must be annealed 
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before use in order to transform the material 
into the light sensitive state. 

Many other forms of cell have been used bv 
various experimenters, but the principle of 
them all is the same. 

'To enable such a selenium cell to be used 
as a receiver for signalling purposes, it is 


CONDENSING LENS _[ 
i 


Fig. 4. 


Arrangement of Mechanism in the interior of an 
“ Electric Dog " for control by light waves. 


merely necessary to connect it in series with 
a battery and a telephone receiver, and to 
expose it to the beam of light from the trans- 
mitter. The effects may be increased by 
using a lens or a parabolic mirror to concen- 
trate the received rays upon thecell. (Fig. 2). By 
such apparatus, using an electric arc searchlight 
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at the transmitter, and with the arc controlled 
by a transmitting microphone, as in the case 
of the well-known Duddell “ Talking Arc,” 
speech has been heard over a range of several 
miles. 

By the use of appropriately coloured filters, 
light beams of any desired colour may be used 
for such signalling, thus rendering possible 
multiplex signalling between two points using 
beams of different colours. Proceeding still 
further along the spectrum, even “ invisible 
light "—either ultra violet, or infra red—may 
likewise be emploved, giving a much more 
secret means of communication since the beam 
between the two stations is invisible. Such 
beams of invisible light have in fact been used 
for signalling purposes during the recent War. 

As far as sensitiveness goes, the curve of 
Fig. 3 indicates that for that particular cell, 
the sensitiveness was much greater for infra 
red rays than for ordinary visible light. This 
however, is dependent upon the conditions of 
preparation of the cell, and cannot be taken 
as a rigid generalisation. 

Another important use to which selenium 
cells have been put, is in an instrument termed 
an Optiphone, an instrument designed with 
the object of enabling the blind to read printed 
type by means of sound. The principle of 
this apparatus is briefly to allow a beam of 
light reflected from the printed page to fall 
on a number of selenium cells which are 
joined in series with sources of interrupted 
current and a telephone receiver. “Thus both 
the intensity and frequency of the sounds 
heard in the telephone receiver depend upon 
the illumination received by the cells, which 
again is dependent upon the shape of the 
printed letter from which the light has been 
reflected. By this means, after some practice, 
the characteristic sounds due to each letter 
can be learnt, and the tvpe thus read by sound. 

A similar instrument сап also be used for 
locating and recognising different objects 
about the room. 

In the latest type of optiphone a single 
selenium cell is employed to receive the light 
reflected from the printed sheet, which latter 
is illuminated through five rows of holes in а 
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rotating wheel, each row having a different 
number of holes so that different parts 
of each letter of the type are exposed to 
light with a different frequency of interruption. 
When the light passing through anv given 
row of holes falls on the black part of а letter 
it is absorbed, so that practically no light of 
that frequency falls on the selenium cell, and 
therefore the note of that frequency is ‘sup- 
pressed in the telephones. The apparatus 
therefore gives a sound for white spaces, and 
none for black spaces. In the most recent 
form of instrument developed by Messrs. 
Barr and Stroud, a compensating selenium cell 
1s added so that when both cells are equally 
illuminated no sound is emitted, with the 
result that the sounds actually heard аге 
dependent solely upon the shape of the letter 
opposite the cell. The original optiphone was 
the invention of Dr. E. E. Fournier d' Albe. 


А very similar apparatus has been applied 
to the construction of an electric typewriter, 
that will automatically сору any- printed 
matter put before it. The description of this 
instrument hails from America, and as far as 
the writer is aware it has not vet been put 
upon the market. 

The light-sensitive properties of selenium 
have also been employed in connection with 
the electrical transmission of pictures and 
photographs, both wireless and by wire. ‘The 
selenium cell is used to control the current 
transmitted along the line (or the intensity of 
the emitted waves, in the case of wireless 
transmission), in accordance with the light or 
shade from point to point of the picture. 

A number of other but less important uses 
of the material have also been recorded at 
various times. Amongst these we тау merely 
mention the control of a mechanism by light 
ravs—perhaps the best known example of 
which is the “electric dog," a mechanical 
<ontrivance which by means of selenium cells 
mounted in its * eyes" can be arranged to 
follow a light in whatever direction the light 
may be moved. (Fig. 4.) 

An interesting little experiment illustrating 
another propertv of selenium was described 
by Mr. A. A. Campbell Swinton a few vears 


ago. The apparatus used consists of two 
plates, one of carbon or copper, and the other 
of copper coated on one surface with a film of 
selenium, and varnished on the other. They 
аге immersed in ordinary tap water to form 
a simple form of primary cell, and are con- 
nected to а galvanometer. In the dark the 
deflection of the galvanometer indicates that 
the selenium is electropositive to the carbon, 
but when the cell is illuminated the galvano- 
meter deflection reverses, indicating that the 
electropositive nature of the selenium has 
immediately changed to electronegative. 

As regards the more scientific applications 
of selenium cells, they have been used by 
E. Ruhmer, and also bv Dr. A. O. Rankine 
in connection with recording the wave forms 
of sound waves. By exposing a photographic 
tlm to a modulated beam of light from a 
source controlled by a transmitting micro- 
phone (as used for light telephones), a picture 
of the varving intensity of the sound wave 
may beobtained. (See Fig.5.) By moving this 


F:q. 5. 
Re production of parts of two films of Sound Waves taken 


by Dr. А. О. Rankine. The lower one represents the 

sound of a tuning fork ; and the upper one, reading 

from left. to right, shows the waveform of the end 
of the word FIVE. 


film at the proper speed through a steady beam 
of light, and allowing the resultant transmitted 
beam to fall on a selenium cell connected to a 
telephone receiver, the original sounds may be 
reproduced. А device of this nature has been 
suggested as a means of reproducing the actors’ 
speech and sounds in the proper phase relation 
to the film on which their movements and 
actions are photographed, thus vastly increasing 
the realism of the scenes depicted in the 
ubiquitous cinema. 
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Personalities in the Wireless World 


HE subject of our biography, Mr. A. H. Ginman, the popular Deputy 
Chairman, and Managing Director, of the Chinese National Wireless 
Telegraph Company, was born at Chertsev, Surrey, in December, 1874, 
and was educated at the Sir William Perkins School, Chertsey. 
In 1895 Mr. Ginman, having become attracted to the Telegraph 
Service, Joined the Cuba Submarine Telegraph Company and after a 
short period in the testing department of the Silvertown Indiarubber 
and Guttapercha Company’s factory proceeded to Cuba by the cable 
ship Sz/vertewn. His residence in Cuba coincided with very stirring times in that portion of 
the globe, the insurrection which culminated in the Spanish-American war breaking out. 
Mr. Ginman happened to be at Cienfuegos when it was bombarded. 

In 1899 Mr. Ginman, having made good headway in Cuba, returned to England, and 
in 1901 took up an appointment with Marconi’s Wireless Telegraph Company, Limited. 
After going through a course of instruction at that Company’s Chelmsford Works he was 
assigned to the wireless coast station at Crookhaven, Ireland, where he gained much useful 
experience. 

But Mr. Ginman was not one to rest on his laurels and the following year saw him once 
again leaving this country to conquer fresh fields, this time under the wing of the American 
Marconi Company to which he had obtained a transfer. During the voyage across to New 
York, on the s.s. Campania, he participated in the first game of chess played by wireless 
telegraphy, the passengers on the Philadelphia being the opponents. 

Mr. Ginman’s stay in America was a very successful one and before he returned to the 
mother country great strides had been made in the art of wireless which, when he arrived, 
was in its infancy. He was the first instructor in the school of wireless telegraphy at Babylon, 
N.Y. Then followed a period at the Cape Cod high-power wireless station as officer-in-charge. 
Leaving Cape Cod, Mr. Ginman rendered valuable service on the American Marconi 
Company’s construction staff and whilst attached to that staff erected wireless stations at Virginia 
Beach (Virginia), Fernandina (Florida), etc. The next step was a transfer to the Head Office, 
New York, which furnished more valuable experience, after which сате .Мг. Ginman’s: 
big opportunity. At that time there were no Marconi stations on the west coast of the 
United States and none of the ships trading in those parts was fitted with wireless apparatus. 
Mr. Ginman was sent to San Francisco with the object of developing the wireless business 
on the Pacific coast. He set to work and in the short space of two years succeeded in bringing 
about the establishment of a chain of wireless coast stations from Alaska to San Diego, California, 
and the equipment of 190 ships with Marconi apparatus. 

Unfortunately for the world of wireless, however, Mr. Ginman became financially 
interested in a shipping business at San Francisco and in 1916 he resigned from the Marconi 
Company, but he soon found that he could not divorce himself from his '* first love " and in 
1917 he rejoined Marconi's Wireless Telegraph Company. 

In the same year he visited China on a business mission which was extremely satisfactorv 
in all ways, Mr. Ginman being successful in concluding contracts there for 200 wireless tele- 
phone sets and several wireless telegraph stations. | 

In a subsequent visit to China he formed the Chinese National Wireless Telegraph 
Company (which Company is jointly owned by the Chinese Government and Marconis 
Wireless Telegraph Company, Limited) and, as stated, he is now the Deputy Chairman and 
Managing Director of that Company. 

Probably Mr. Ginman would count as one of the most important and joyful events in 
his inspiring career the arrival of his little daughter Alma. She was born in America and is 
now finishing her education in England. 
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FRAME AERIALS FOR RECEPTION 


THEIR THEORY, DESIGN, CONSTRUCTION 
AND USE 


INTRODUCTION AND THEORY. 


HE directional properties of frame 
(or loop) antennz have been 
known for some considerable time, 
vet it was not until during the war 
that they were developed and 
utilised to any appreciable extent. "The war 
sent men and machinery below the level of 
the earth, and aerials perforce had to accom- 
panv them. In dugouts and other small 
chambers, where even fifty feet of straight 
wire could not be suspended, the loop aerial 
came into its own and was rapidly developed, 
so that to-day it occupies an outstanding 
position as an exceedingly useful and interest- 
ing adjunct of radio work. 
lo the amateur experimenter a frame 
aerial offers several distinctive attractions. It 
1s cheaply, easily and quickly constructed ; it 
possesses a high. degree of portability ; it may 
De set up and used inside the house, and in 
connection with the manner of its design and 
use there is still a large field for exploration. 
Bevond all this there is the added interest of 
its use as a direction-finder. ‘This article 
deals only with the matter of reception. 
Being in reality a closed. circuit of small 
dimensions the frame aerial is a poor absorber 
of electro-magnetic energy and an indifferent 
radiator, but the former ‘disadvantage тау be 
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Fig. 1. 


compensated for by the use of valve- 
amplifiers. 

In the following it is assumed that the 
loop is square. Let Fig. 1(а) represent a 
single loop of wire, with its plane perpen- 
dicular to the earth, capable of being rotated 
on the axis represented by the broken line. 


The peculiar characteristics of such a loop 


‚аге that when the side c d is in the same 


direction as a transmitting station the strength 
of the received signals will be a maximum, 
and that when it is at right angles to the said 
direction the signal strength will be a mini- 
mum, it being understood that all other 
controlling factors remain constant. As the 
loop is free to swing through 360° (Fig. 1 /) 
there will clearly be two maxima and two 
minima : that is to say, there will be a 
maximum reading when the loop is in the 
direction of the transmitting station, no 
matter whether the loop is in the position 
as shown in Fig. 1, or whether it is swung 
through 180? and c and d thus reverse their 
positions ; a similar statement applies to the 
minima. Fig 2 тау, perhaps, make this 
quite clear. As a general rule, with small 
loops the two values of the maxima and 
minima are not equal, an important point 
to which we shall return later. 

Let us first of all consider why a loop 
aerial displays this power of indicating the 
direction of any given transmitting station. 
The time spent in such an enquiry will not 
be wasted, because unless the experimenter 
has some 1dea of fundamental principles his 
work will be only a series of plunges in the 
dark. 

We will assume that the plane of the loop 
Is In the first instance at right angles to the 
direction of the transmitter. In Fig. 3 are 
shown the sides c and d in section, as seen 
from above the loop; T is the transmitter 
and W a representation. of the advancing 
wavefront. In such a case we may assume 
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that c and d are cut simultaneously by the 
electromagnetic component of the wave and 
affected simultaneously by : Һе electrostatic 
component. Ап e.m.f. is therefore induced 
in c and d simultaneously, and in each 


/ 


Fig. 3. 


of these wires this em.f. will be in 
the same direction, either upwards ог 
downwards, according to which half of the 
wave happens to be concerned at the instant 
we are considering. At this juncture let us 
again look at the loop as a whole (Fig. 4). 
This diagram shows plainly that if the e.m.f. 
is in an upward direction in both c and d 
the e.m.f.’s in each half of the whole loop 


are actually opposed to each other. Theoreti- 
cally, therefore, being equal they cancel each 
other, and the action on the detector is nil. 
Fig. 5 demonstrates this in another manner. 
It should be understood that as the loop is 
being acted upon by high-frequency waves the 
components of which vary from zero to 
maximum approximately according to a sine 
law, the e.m.f.’s induced in the sides of our 
loop may be represented by sine curves. The 
base line represents time. Starting from t, we 
see that the e.m.f. in each half of the loop 
commences at zero and increases to a maxi- 
mum of, say, 10. Being opposed e.m.f.’s and 
in phase with each other, one reaches the 
value +10, and the other the value —10, 
and they reach their respective. maximum 


——» | -«4—— 


Fig. 4. 
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E.M.F. in'c'half of loop 


E.M.Fin'd'haff of loop 
Fig. б. 


values at one and the same instant in time. 
The resultant value of the e.m.f. in the loop 
at any instant, therefore, is zero. In other 
words, the plane of the loop being at right 
angles to the direction of the transmitter the 
signal strength is a minimum ; theoretically, 
considering a simple loop, the e.m.f. will be 
zero, but in practice, with a detector and 
tuning circuit in operation, the e.m.f. although 
a minimum, has a value greater than zero. 

Next, suppose that we swing the loop 
through 45° (Fig. 6). In this instance the 
wire d comes under the influence of the 
wave before the wire c, the length of 
time depending on the dimensions of the 
loop. Thus there will be a difference in 
phase, say, for example, 10° between the 
e.m.f.’s in c and d respectively, and the resul- 
tant of the two e.m.f.’s is available to actuate 
the detector. "This state of affairs is shown 
in Fig. 7, in which the two e.m.f.’s are 
depicted with a phase difference of 10? and 
the resultant e.m.f. appears as a dotted line. 
The phase difference is, of course, actuallv 
exceedinglv small. 
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Fig. A 
Finally, let us imagine the loop to be 


rotated a further 45°, thus bringing its plane 
into the direction of the transmitter (Fig. 8). 
The difference in phase between the e.m.f’s in 
"сапа d is now a maximum, sav, 20° for this 
particular loop, and the resultant, as shown in 
Fig. 9, is a maximum for this particular 


loop and a wave of given frequency and 
amplitude. 


Fig. 8. 


When such a condition exists we know 
that the loop is pointing to the transmitting 
station. 

A word of caution is necessary with regard 
to Figs. 7 and 9, and the text referring to 
them. It must be clearly understood that the 
dimensions of the loop regulate the phase 
difference between the currents in с and d, 
and that as frame aerials are very small 


Fig. 9. 
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compared with the usual wavelength, the 
actual electrical phase difference 15 small. 
The Figs. 7 and 9 are purely diagrammatic 
and exaggerated on purpose to render the 
argument plainer. It is not suggested, for 
example, that the e.m.f. in c (Fig. 9) actually 
lags 20? behind that in d. The full effect 


Fig. 10. 
of the wave 1s only obtained when the loop 
is half a wavelength long. Thus, in Fig. 10, 
the loop a b c d has its sides half a wave- 
length apart and the value of the resultant 
e.m.f. in the loop when the plane of the 
latter is in the direction of the advancing 


wave, is b с, a maximum. If we reduce 
the loop area, so that the sides are a quarter 
of a wavelength apart, z.e., the loop p k h d, 
the value of the e.m.f. drops to k h. A 
reduction to an eighth of a wavelength (the 
loop p e f d) reduces the e.m.f. to e f minus 
e g=f g. The value of the resultant e.m.f. 
in the loop thus decreases as the dimensions 
of the loop decrease. A large loop anda 
small wav elength seems to be the best general 
combination, because bv such an arrangement 
we approach nearer to the ideal condition 
where the loop is half a wavelength long. 
Other factors supervene, however, and will 
be considered later. 

The Asymmetrical Polar Curve. 

With a loop possessing the directional pro- 
perties described above we should be able to 
ascertain the direction but not the sense of the 
position of a transmitting station. That is to 
say, if the loop were to point due N. and S. 
when the signals were of maximum strength, 
thejposition of the transmitting station might 


A 


Fig. 11. 


be said to be either due N. or due S. of the 
loop. There is, however, an asymmetry in the 
effect of the loop which enables us to decide 
dehnitely the direction and sense of the re- 
ceived signals. Considering Fig. 11, suppose 
that A is the axis on which the loop rotates 
and that the distance from A to any point 
on the circumference of the figures B or C 
represents the strength of the signals when the 
loop is turned in the direction of a line joining 
A and any such point. This diagram shows 
the theoretical case, for Ab and Ac, the 
maxima, are equal, and the signal strength is 
zero at A, that is, when the plane of the loop 
Is at right angles to the direction of the 
transmitter T. 

‘The practical case is shown diagrammati- 
cally in Fig. 12 where the two maxima are 
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Fig. 12. 

unequal and the minima are also unequal and 
never zero. We have therefore only to 
decide "whether the smaller maximum points 
towards or awav from the transmitter and 
then we shall have enough data to enable us 
to determine the direction and sense of the 
latter. This question depends upon the con- 
nections of the loop to the receiver, and may 
be resolved in any given case by trial with some 
transmitting station the direction of which is 
known. 

The theoretical explanation has been 
worked out by A. S. Blatterman in an ex- 
cellent paper contributed to the Fournal of the 
Franklin Institute, September, 1919, and 
according to him the distortion of the polar 
curve is regulated by the shape and size of the 
loop, the way in which the loop is wound, 
its proximity to earth or other conductors 
the arrangement of the recelving apparatus 
and the nature of the terrain between the 
receiver and transmitter. 


(To be continued.) 
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NOTES AND NEWS 


The Morse Code and Wireless in Schools.—- 
Educationalists are generally upon the 
importance of the part played by “ hand and eye 
training іп modern school curricula: indeed, 
there can be no doubt but that instruction designed 
for the express purpose of co-ordinating the brain 
and the hands and eyes is eminently desirable, 
especially for the young. Having this in mind, we 
desire to point out the benefits which would be 
derived from the introduction of Morse Code 
teaching in Elementary Schools. For rendering 
the mind agile, for training in concentration, for 
co-ordinating the work of the ear, brain and hand, 
and for the development of a swift, flowing hand- 
writing, Morse practice with a buzzer or sounder 
would be hard to beat. In addition to these things, 
there is the value of the knowledge of an universally 
used code, which can be applied to the boys’ work 
as Scouts or, later, as Territorials or commercial 
telegraphists. 

The photograph 
on this page shows 
а Morse Reception 
Class at the Hitchin 
Road Elementary 
Schools, Luton, 
where, with the 
assistance of а 
master, the boys 
have fitted up an 
efficient wireless 
receiving station. 
We congratulate 
the school's head- 
master, who initiat- 
ed the Morse Class. 
upon a wise апа 
far-reaching inno- 
vation. 

From the fore- 
going arises the 
question of teaching 
wireless in schools. 
In the House of Commons, on March llth, it was 
said by Mr. H. Fisher, in answering Mr. Chadwick 
(C.U., Barrow), that it would be quite impractica- 
ble to arrange for the introduction of instruction 
in wireless telegraphy in all Government Schools, 
but that the Board of Education was prepared 
to approve suitable courses of training in technical 
schools and schools of nautical training. 

Since very little expense would be incurred, 
inasmuch as most of the instruments required 
are to be found in any physics laboratory. we fail 
to see much justification for Mr. Fisher's reply. To 
demonstrate the elementary principles of wireless 
telegraphy interestingly and  instructively does 
not necessitate the erection of a high-powered 
plant ; any small induction coil, a few Leyden jars 
and a battery, being sufficient to explain its 
principles. Books giving lucid instructions, and 
fully illustrated with diagrams, written in a manner 
such as the average boy can follow, are extensively 
used in wireless schools. There can be little doubt. 
therefore, of difficulty arising from lack of literature 
and elementary text-books. 


Extension of Indian Empire Wireless 
System .— Determined not to neglect the develop- 
ment of wireless, the Government of India has 
recently formed an Indian Wireless Telegraph 
Board, with a view to extending and reorganising 
its existing wireless telegraph system, in order to 
meet the strategic, political and commercial 
requirements of the Empire. The following list of 
members constituting the Board is indicative of 
early development and of the assured progress of 
wireless in India:—President, The Director-General 
of Posts and Telegraphs ; Vice-President, The Chief 
Engineer, Telegraphs ; Members, The Director of 
Wireless Telegraphs, the Chief Signal Officer at 
Army Headquarters, an officer of the Military 
operations directorate, an officer of the Royal Air 
Force, an officer nominated by the C. in C. of the 
East Indian Station, an officer nominated by the 
Director of Royal Indian Marine, and representa- 
tives of the Commercial, Political and Home 

Departments. 


Nauen Press 
Programmes. — 
On May 4th Nauen 
began . a Press 
service, as follows: 
— On 9,400 metres 
(C.W.) at 2.30 p.m. 
and 9 p.m. These 
programmes are 
repeated on 4,700 
metres (damped). 
Presumably the 
times given are 
G.M.T. and the 
repetitions on spark 
occur immediately 
after each C.W. 
programme. 


Photo, A. P. Cook, Luton. 
Morse practice in an elementary school. 


British and 
Foreign Sailors’ 
Society.- At the annual meeting of this Society. 
on May 3rd, it was proposed that a Hostel be 
erected and equipped “as a Memorial from the 
Empire to those splendid men of both Sea Services 
who have laid down their lives in the service of 
their country." 

In order that tliis estimable proposal may 
become а reality, it is required to raise а further 
£75,000 and the City of London, together with 
other cities, is asked to co-operate in the Empire's 
efforts to complete the scheme. 

The world of wireless men that reads these words 
is made up chiefly of those " who go down to the 
sea in ships," and to those men especially should 
this proposal of a Hostel for British and Foreign 
sailors таке a special appeal. 

The sea, at all times hand-in-hand with wireless, 
is the resting-place of many of our comrades, and 
if only out of esteem for those we have known, let 
us advocate this admirable cause and do our very 
best to contribute towards the capital required to 
carry out the erection of such a worthy 
Memorial. 
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Institute of Physics.—'This new Institute has 
been founded by the co-operation of the Faraday 
Society, the Optical Society and the Physical 
Society of London. Its first Board is formed from 
representatives appointed by the Councils of those 
societies. The need of a body similar to the Institute 
of Chemistry has long been felt by those to whom 
physies 18 & daily study, and to secure recognition 
of the position and value of the physicist is one of 
the aims of this new Institute. Its officers are as 
tollows :— President, Sir Richard Glazebrook,F.R.S.; 
Treasurer, Sir Robert Hadfield, F.R.8.; Hon. 
Necretary, Professor A. W. Porter, F.R.S. These 
officers, together with the following gentlemen, will 
constitute the Board of the Institute :—Dr. H. S. 
Allen, Instructor-Commander T. Y. Baker, R.N., 
Professor F. J. Cheshire, Dr. R. S. Clay, Mr. W. R. 
Cooper, Professor W. H. Eccles, Major E. O. 
Henrici, Dr. C. H. Lees, F.R.S., Mr. C. C. Paterson, 
Major C. E. S. Phillips. Dr. E. H. Rayner. Mr. T. 
Smith and Mr. R. S. Whipple. Secretary of the 
Institute, Mr. F. S. Spiers, 10, Essex Street, Strand, 
W.C.2. 


Notice to Airmen.—4A wireless telegraphic 
aerial has been set up on the eastern side of Le 
Bourget, seven miles north-east of Paris. This 
obstacle is marked by fabric pennons during the 
day and a white light at night. 


The Steady March of Wireless.—-The United 
States Navy Department has opened a wireless 
station at Poitiers, which will be extensively used 
in maintaining communication between the new 
naval headquarters at Paris and Washington, by 
way of Arlington and Annapolis stations. 

In connection with the erection of a high-power 
Wireless station in Denmark, from which communi- 
cation will be established with America, a conminis- 
sion of experts recently left Copenhagen for New 
York to make the necessary arrangements 

We understand that the Japanese Government is 
erecting a high-power wireless station similar to 
that of Fukushima, in order to relieve congested 
communication between the United States and 
Japan. 

Private reception of news by wireless has been 
put into practice by the German newspaper, the 
Danzig Gazette, which has installed a wireless 
station of its own for this purpose. A plan to 
establish a chain of such stations for connecting 
the larger German papers has been under considera- 
tion for some time. 

The Continental Radio Telephone and Telegraph 
Company has been organised at Dallas, Texas, with 
the object of supplying communicaticn between 
Dallas, the oilfields, aud the principal cities of 
Texas, Oklahoma, Arkansas, New Mexico and 
Louisiana. The company has a capital stock of 
520,000. Mr. W. R. Field is President, Mr. W. JJ. 
Chilton is Vice-President and General Manager, 
and Mr. L. С. Field is Secretary-Treasurer of the 
Company. It is stated that the construction of the 
Dallas station has already been begun.— Telegraph 
and Telephone Age. 

Wireless telephony is to be employed in Ireland 
by the Government Authorities for the purpose of 
establishing a reliable means of communication, 
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free from the danger of interference. This develop- 
ment has resulted owing to the frequency with 
which telephone and telegraph wires are cut in 
Ireland. It is expected that the operators to work 
this wireless svstem will be drawn from the Navy. 


Amateur Long-distance Reception.—A Dutch 
correspondent (Mr. J. Thissen, Parkstr. 19. Venlo, 
Holland) mentions that, with a receiver consisting 
of a Philips Audion and a one wire antenna 125 m. 
high, he hears regularly the Bandoeng Station, in 
Java, call sign РКХ, distant over 11,000 kilo- 
metres, The times of the РКХ programmes аге ax 
follows :—4 p.m. to 4.15 p.m. ; 5.30 p.m. to 5.45 
p.n. ; 6.30 p.m. to 7.30 p.m. ; 8 p.m. to 9 p.m. : 
9.30 p.m. to 11 p.m.: Amsterdam time. C.W 
system, wavelength 9,000 m. The station men- 
tioned works with PAA (Blaricum, Holland) and 
PCC (Sambeek). 


Naval Wireless Operators.— Relative to our 
notice which appeared under `“ Notes and News ” 
of the Wireless World, Vol. viii., No. 2, of April 17th. 
1920, we are informed by the General Post Oftice 
that the Certificate of Proficieney is only issued 
after a separate examination for the purpose, and 
not merely on the strength of the applicants having 
served as a telegraphist in the Navy. 


The American Amateur.—-Wireless amateurs 
in the United States total over 200,000, according 
to a reliable New York source. Wireless matters 
appear to arouse more enthusiasm in the States 
than in Great Britain, and at the present time there 
is а powerful agitation going on to induce the 
American Authorities to introduce more legislation 
of a favourable nature for United States experi- 
menters Behind this appeal for fresh legislation 
stands the powerful American Institute of Radio 
Engineers. According to our contemporary, The 
Model Engineer and Electrician, the news of the 
ceremony of the opening of the new workshop of 
the Chicago Society of Model and Experimental 
Engineers was transmitted from Chicago to New 
York by United States wireless amateurs over a 
chain of private wireless stations. 


‘* The Wireless World,’’ Vol. VIT.—We have 
made arrangements whereby our readers may have 
Vol. VIL. of the Wireless World bound and indexed 
and returned, post free, at a fee of 8s. Binding 
covers may be obtained, price Зх. За. post free, 
and index Fd., post free. The Wireless Press, Ltd. 


Wireless Telephony.—Regarding the many 
enquiries from amateurs concerning the origin 
of wireless telephone signals audible on April 20th. 
and again on May 2nd, we would point out that 
these signals are in no way connected with the 
experimental work progressing at Chelmsford 

lt has come to our knowledge that the station 
from whence these signals emanated is PCG(G, of 
Dutch nationality, belonging to a manufacturer of 
amateur wireless apparatus. [t is believed that the 
station ix of about 4 K.W. capacity, and situated 
near Ncheveningen Harbour. The transmitter is 
equipped with the Duteh JDZ valve, made by 
Phillips, the Dutch firm which is amalgamated with 
the G.E.C. 
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THE PROCEEDINGS OF THE 


WIRELESS SOCIETY OF LONDON 


AN AUTOMATIC CALL DEVICE 
Bv B. Bixyon, B. A, O.B E. 


N Ordinary General Meeting 

was held on Friday, April 30th, 

1920, at 6 p.m., in the Lecture 

Hall of the Institution of Civil 

Engineers, the President, Mr. 

A. A. Campbell Swinton, occupying the chair. 

After the minutes of the previous meeting 

had been read and confirmed, Major B. 

Binyon delivered his paper, which was followed 

by a discussion and a vote of thanks to the 

lecturer. The President then read a letter 

which had been received by him trom Admiral 

Sir Henry B. Jackson, relating to the work 

of the Radio Research Board. The President 

next announced that the 23 persons whose 

names had been put up for ballot at the 

commencement of the meeting, had been 
elected members of the Society. 

The President also announced that the 

next meeting would be held on Мау 21st, 


and that Mr. Philip R. Coursey, B.Sc., 


A. M. I.E. E., would then read a paper entitled 
" Some of the Problems of Atmospheric 
Elimination in Wireless Reception." 

Mr. Н. E. Wilkinson exhibited an interest- 
ing collection of German wireless apparatus, 
and the meeting adjourned at 7.30 p.m. 


Major Basil Binyon, O.B.E. 

Mr. President, ladies and | gentlemen, —I 
have been informed by our President that in 
some Press notices concerning this meeting 
I was described as the inventor of the apparatus 
I am to show you to-night. I should like 
at once to dispel any misunderstanding in this 
respect ; the solution of the difficult problems 
of call apparatus must be entirely attributed 
to the genius of Captain L. B. Turner and 
Mr. W. Н. Shephard, whose several inven- 
tions have been so admirably combined by 
Captain Lea into the complete '* Call 
device. 


The short time at our disposal does not 
permit treating this subject historically, but 
as a matter of interest it 15 worth while noting 
that the early forms of radio apparatus, 
operated by a coherer with relay and bell, 
constituted an elementary form of call 
apparatus and doubtless the’ advantages of 
being able to ring up in the manner of line 
telegraphy and telephony was considered of 
great importance at the time. It is probable, 
lower er, that the introduction of aural 
reception presented so great an Improvement 
in reliability and sensitivity over the old 
coherer methods as to completely swamp апу 
benefit to be gained by the use of a “ call-up ” 
apparatus; moreover aural reception has come 
to be so universally applied to radio communi- 
cation that it is now difficult to conceive of 
any mechanical substitute having the sensiti- 
vity and discriminating qualities possessed bv 
the human ear. 

It is doubtless in the provision of a practical 
means of communication between ships at sea 
that  Radiotelegraphy has found its most 
valuable application, and the extent to which 
this has been recognised is well evidenced in 
the International Convention on Safety of 
Life at Sea, drawn up in London, 1914, and 
legislation concluding with the Merchant 
Shipping (Wireless "'elegraphy) Act, 1919. 

‘The main aim of this legislation ts to make 
the best possible use of this method of commu- 
nication for securing safety of life at sea. The 
most recent legislation has laid down what are 
to be the minimum requirements furnishing 
a fair measure of adequacy. 

"Го obtain a fully efficient system for the 
purpose of saving life at sea requires nothing 
less than the equipment of all ships with Radio 
apparatus and the maintenance of a con- 


tinuous watch at all ship and shore stations 
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The small “ tramp” may be the nearest 
ship to a large liner in distress and, therefore, 
it is most important that continuous watch be 
kept on every class of vessel. 

The maintenance of a continuous watch 
on the smaller class of vessel presents serious 
difficulties by way of finance and accommoda- 
tion, and the apparatus I am to show you 
to-night has been designed with the object of 
overcoming these difficulties. 

The development of mechanical appliances 
to minimise skilled labour must now be 
regarded as the progressive aim of every 
branch of modern engineering. The diff- 
culties encountered in the design of such 
appliances usually increase in proportion to 
the delicacy of the operations to be performed, 
тоге particularly so where mechanical devices 
have to attain a sensitivity and selectivity 
equivalent to that of the human senses. 

It is well, therefore, to state briefly what 
have been the ideals aimed at in designing 
an automatic call. 

(1) The apparatus must be designed to 
operate on the means of radio com- 
munication now in general use, г.е., 
Morse signals by calls of 3 or 4 letter 


groups or numerals. 


Fig. 


The employment of any special 
code must at once considerably limit 
the useful field of application. 

(2) To be universally applicable the appara- 
tus should be designed to respond to 
signals of any system adaptable to апу 
receiver and independent of syn- 
chronism if it is to respond to calls 
sent in the ordinary way. 

(3) The apparatus must respond only to 
an SOS signal and/or the call sign 
of the ship or station in which it is 
installed. ! 

(4) It must possess a sensitivity equivalent 
to that of clearly readable aural signals 
(say R 4-5). 

(5) Its action must be independent of the 
speed of transmission within the limits 
of ordinary operating. 

(6) The apparatus should be reliable and 
simple to adjust; it must mot give 
false alarms, and in registering a 
" call" must distinguish between a 
distress signal and ordinary call. 

(7) Should the apparatus for any reason 
become inoperative a distinctive alarm 
must be immediately registered. 


(8) The apparatus should not be more 
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The complete Automatic ** Call " Apparatus 
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susceptible to Jambing and atmospheric 
Interference than other methods of 
wireless reception, and false calls from 
such causes must not be possible. 

How nearly the apparatus I am to show 
you to-night approaches these ideal conditions 
you will be able to judge for yourselves. 
Principle of the Apparatus. . 

The mechanical * call" or watchkeeping 
apparatus may be attached to any Radio 
receiver in lieu of, or in addition to, the head 
telephones usually worn by the operator. 

The apparatus consists of two units : 

(1) A sensitive. relay operated by ther- 

mionic valves. (Fig. 1 on right.) 

(2) The mechan] selector. (Fig. 1 onleft. ) 
The Turner Valve Relay. 

The valve relay comprises the sensitive u t 
of thecall apparatus, and respondsto all incoming 
signals to which the wireless receiver is tuned ; 
Its function is that of an automatic switch 
whereby the arrival of a relatively feeble 
signal is made to open or close the circuit of 
a local battery which in turn supplies the power 
for operating the mechanical selector. 

It is not possible in the time available to 
deal with the numerous applications of the 
thermionic valve. to wireless telegraphy. 
Various methods of g grouping such valves for 
the purpose of magnifying or amplifying 
signals have been devised, but the "Turner 
valve relay differs in its mode of operation from 
all such arrangements in that it comprises 
a combination of both amplifier and relay 

In a relay the local current is started or 
stopped by the signal current, but is not 
otherwise measured by it Moreover, there 
is a threshold strength of signal below which 
no local effect is produced, and above which 
an effect is produced whose magnitude may 


be of any desired value and is independent of 


the strength of the controlling signal. In the 
case of an amplifier there is a very clear dis- 
tinction between its performance and that of 
a relay in that there is no threshold effect, the 
smallest incoming signal producing some 
change in the local circuit, the local effect 
being a magnified сору, more or less true to 
scale, of the incoming signal. 
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The valve relay comprises an ordinary 
standard Post Office relay operated through 
special circuits by two thermionic valves 

The first valve is employed as an ordinary 
low frequency ampliher ; the incoming 
signal is led to the ‘ grid” of this valve, the 
local circuit being from the anode through 
the primary of a step-up transformer and 
battery to the filament of the valve. A 
magnified signal is thus obtained from the 
secondary of the transformer and this is con- 
veyed to the grid of the relay or “ trigger 
valve. 

The circuits of the trigger or relay valve 
are so arranged that local high frequency 
oscillations will be generated and sustained 
when the potential of the grid reaches a 
certain critical value. The potential of the 
grid is capable of adjustment by means of a 
potentiometer which is normally set so that 
the trigger valve is unstable and on the verge 
of producing sustained oscillations. 

The effect, therefore, of the magnified 
incoming signal is so to change the potential 
ot the trigger valve “ grid" as to cause local 
oscillations to be generated, which results 
in a large increase in Current in the anode 
circuit of that valve. 

The anode circuit of the trigger valve 
includes the coils of a standard Post Office 
relay and the sudden rush of current to the 
anode, produced when oscillations occur, trips 
the relay and actuates the local circuit operat- 
ing the selector mechanism, 

The high frequency oscillations generated 
in the trigger valve circuits persist even if the 
grid be restored to its normal potential. It 
is obvious, therefore, that the relay circuit 
once tripped will remain permanently in this 
state and means must ће provided for stopping 
the oscillations and restoring the apparatus 
to its original condition immediately on the 
cessation of the signal. 

This operation is termed “ quenching ” and 
will be more clearly understood by reference 
to Fig. 2. 

If the slider of the potentiometer Р be 


moved to the left the potential of the grid of 


the valve with respect to the filament will 
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become more positive until a critical value 
Is reached when oscillations will build up in 
the oscillation circuit comprising the condenser 
C and the inductance L, If now the 
grid potential be set a small amount (called 
the * margin") below the critical value 
(called the “ threshold ") any signal applied 
to the transformer T, T, producing in the 
secondary T, a momentary electromotive 
force of the right sense, and exceeding the 
" margin " in amplitude, sets the system into 
oscillation. The accompanying rise of cur- 
rent in the coils of the Post Office relay pulls 
over the tongue T to the front stop FS, 
short-circuits the anode coil L, , and thereby 
quenches the oscillation which is thereupon 
only restarted on the arrival of another 
signal in the transformer primary Т... 

The quenching of the oscillation as des- 
cribed causes a reduction of the current in the 
relay coils, and the tongue T, as a result of the 
“bias” of the relay, returns to the backstop 
Bs. 
If, however, the grid potentia] remains 
above the "*threshold" due to a sustained 
signal, oscillation will be restarted immediately 
after quenching and the tongue T will 
chatter against the front stop FS, but will 


not travel far enough to touch the back stop 
BS; thus a clean steady break is assured 
between T and BS for the duration of the 
signal. 

Since the front stop of the relay is employed 
for automatic quenching it is necessary to 
employ the back stop for operating the local 
selector circuit. The back stop circuit is 
normally closed and, as explained above, 
remains open only for the duration of the 
signal. Morse signals so obtained are of the 
“© reversed " type and it is therefore necessary 
to introduce a simple form of insensitive relay 
between the valve relay and the selector 
mechanism for the conversion of “ reversed " 
Morse to ordinary signals. This second relay 
may be of the “sounder” type and being of 
robust construction requires no attention or 
adjustment ; it serves a further useful purpose 
in relieving the sensitive valve relay of 
handling the heavy currents required for 
operating the selector mechanism. If desired 
signals may be read by ear direct from the 
sounder relay, or it may be utilised for opera- 
ting а Morse inker to obtain а permanent 
record of all signals received. 

The valve relay though highly sensitive 
possesses great simplicity and reliability and 
has on!y one adjustment, that of the potentio- 
meter for setting to the correct sensitivity. 

The energy required to trip the valve relay 
is less than the millionth of a watt, while an 
ordinary Post Office relay requires about a 
five-thousandth of a watt, hence a step-up 
effect of about 500,000 is obtained between 
the signal current and the anode current 
flowing through the energising coils of the 
Post Office relay. 

A magnification of the above order is 
approximately equivalent to that of a seven 
valve amplifier allowing a magnification of 
6 times per valve. The employment of the 
valve relay, therefore, effects а considerable 
economy in valve consumption and filament 
current—a matter of considerable importance 
In practice when the call apparatus has to be 
in operation day and night for long periods. 

As an illustration of the sensitivity of the 
Instrument I have here a microphone con- 
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nected in series with a single dry cell and 
the circuits of the valve relay. You will 
observe that quite a small noise such as a clap 


= 
б; 
3. 


Fig. 


of the hands at the back of the room is sufh- 
cient to trip the relay and light a pilot lamp. 
The Mechanical Selector. 

This apparatus may be regarded as the 
"sorting office” of all incoming Radio 
signals, so that the alarm bell with which it 
Is connected rings only when an SOS signal, 
and/or the call sign to which the apparatus 
Is set is received. 

The Selector has a central hub which carries 
a number of radial and separately insulated 
Brush Arms (see Figs. 3 and 4). 

Each element of the Morse Code, whether 
it be a “до?” or a "dash" is made to turn the 
hub (by means of an electro-magnet and 
ratchet mechanism) through a step equal to 
the pitch of the brush arms. 

The brush arms are made of springy metal 
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and bear either on the upper or lower side of 
an outer Contact Ring. 

This ring has a gap in its circumference and 
as the brush arms move round and across this 
gap it is possible to guide them so that during 
their next revolution they will pass either 
above or below the contact ring. "This is 
accomplished by means of a Deflector—a 
small wedge-shaped piece of steel not unlike 
a " point " on a railway line—whose operation 
Is automatically dependent on the length of 
each individual Morse element. 

The operation of the Deflector depends on 
a “delay action" mechanism and will be 
explained later, but the result is that whenever 
“dots” are received the deflector remains 
unmoved in its upward position and conse- 
quently forces the brush arms to pass below 
the contact ring (see Fig. 5). If, however, 
“ dashes” are received the arms are forced 
to pass above the contact ring owing to the 
downward motion of the deflector (see Fig.6). 

Each individual Morse element is “ tested " 
separately by the deflector, and if, for example, 
we get alternate “ dots" and “dashes” the 
brush arms will pass above and below, above 
and below, and so on, as in Fig. 7. 

Returning to Figs. З and 4. The contact 


ring is made of insulating material, but has 
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mounted on it fixed contacts which can engage 
with the ou:er ends of the brush arms 

These fixed contacts are spaced round the 
ring at the same pitch as the brush arms. 

Some of the contacts are on the upper 
surface of the ring and some are underneath ; 
the exact arrangement depends on the call 
sign to which the instrument is required to 
respond. 

Consider, for example, contacts numbered 
| to 10 in Fig. 3. 

bt will be noted that :— 


from the set call sign by only one Morse 
element, an alarm will not be given 


Other contacts on the ring are reserved for 
the distress signal SOS (see contacts 11 to 19 
Fig 3) These work in exactly the same 
way as the ones we have already considered, 
but they are arranged to bring into play 
another indicator so as to show the operator 
which type of signal has been received. 

For clearness of illustrating Fig. 3 has been 
drawn with a somewhat small number of 
contact arms, but Fig. 4, a photograph of the 
real instrument shows there are enough 
brushes and contacts to enable both the call 
sign and the SOS signal to be repeated within 
the circumference of the ring. This pro- 
vision is necessary to guard against false calls 
owing to the possibility of the same group of 
letters occurring in ordinary text. For in- 
stance, this system of repetition entirely 
prevents a distress call being registered on the 
receipt of the words SO Slowly. 

It may be of interest to show how the 
deflector differentiates between long and 
short elements of the Morse Code. For an 
understanding of this point reference should 


] is below and represents а dot S 2 A 

2 : above z " " dash | og r e ap 1.е., . 

3 7 99 7? 39 э? э | 

: » below » » » dot | о шв 99 12, В. . 
99 э» э ээ э ээ 

6 ээ 39 77 ээ 39 3 | 

7 „ above ,, Ж „ dash 

8 99 below » 9 ээ dot C 

9 , above ,, " , dash | „Жыш domi ouo: ee 

10 below s  . de | 


Contacts 1 to 10 are therefore arranged 
to correspond to the call sign ABC, and if 
such a call is received the brush arms will be 
arranged automatically by the deflector so 
that they fit the “ pattern " of contacts both 
on the upper and lower surface of the ring. 

To illustrate this the brush arms have been 
drawn out in the position of alarm, and it 
will be noticed that the bell circuit is completed 
by the closing of all the brush contacts in 
sertes. If, therefore, one brush only is out 
of place owing to the incoming signal differing 


be made to Figs. 8, 9, and 10. 

In Fig 8 will be seen the electro-magnet 
and ratchet mechanism bv means of which 
the brush arms are moved round a step at a 
time. 

At the commencement of a Morse element 
the magnet arm is pulled quicklv into the 
position shown “dotted” and the ratchet 
paw] passes into position on the next tooth of 
the ratchet wheel. At the end of the Morse 
element, the arm and pawl return under the 
action of the spring shown on the right and 
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in so doing rotate the hub and contact arms 
through one step. 

It will be noticed that the magnet arm in 
Its position of rest butts up against the flat 
side of a cross-arm which is mounted on the 
spindle of a balance wheel. 

A hair spring attached to the cross-arm is 
tending to turn the balance wheel and cross- 
arm in a cCounter-clockwise direction, but 
is normally prevented from doing so by the 
pressure of the magnet arm on the cross-arm. 


Fg. 9. 
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When, however, the magnet arm moves 
into the “ dotted " position at the commence- 
ment of a Morse element, the wheel and 
cross-arm begin to rotate. and if the element 
is long enough (a “ dash ") the cross-arm will 
have time to move far enough to come into 
contact with a contact screw. The contact 
is shown closed in Fig. 10. If this happens, 
a second electro-magnet is energised and the 
deflector is pulled downwards and so passes 
on the next brush arm above the contact ring 

Although the balance wheel is in the 
nature of a timing device its action is not at 
all critical as it merely has toYdistinguish 
between a “ дос” and a “ dash,", hence the 
action of the apparatus is independent of the 
speed of transmission within the limits" of 
ordinary operating. 


Fig. 10. 


Various devices are included so that an 
alarm shall be given in the event of one of 
the valve filaments reaching the end of its life. 
(This latter contingency may occur perhaps 
once every 1,000 hours). 

Demonstrations were then given by means of 
a buzzer in which the apparatus rang the bell 
in response to the distress signal SOS and the 
сай letters 2A A and disregarded all other signals. 

At the conclusion of the discussion signals 
were recetved from Slough, ringing the hell in 
response to the call letters 2AA. The appara- 
tus was also shown actuating on signals from 
North Foreland Wireless Station and the Aur 
Ministry. 
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DISCUSSION. 

Mr. P. R. Coursey, B.Sc.: I did not expect 
to be called upon to speak in this discussion, and 
I do not think there is any particular point ] can 
call attention to just now. Major Віпуоп has 
shown us some very interesting apparatus to-night, 
and I am sure we are all indebted to him for 
bringing it to our notice. Undoubtedly the Turner 
valve relay is an extremely sensitive instrument, 
which will probably have other uses before it than 
the one we have been shown to-night. The selector 
mechanism is also extremely ingenious, and appears 
to carry out its functions in a very excellent manner. 
I should like to congratulate Major Віпуоп on the 
clear description he has given us this evening. 

The President: We are favoured with the 
presence of the inventor of the selector, Mr. 
Shephard. Would he like to say anything on the 
subject ? 

Mr. W. H. Shephard: Maior Binyon has given 
us such an excellent and clear description of the 
instrument that I do not know that there is any- 
thing I can add to what he has вай. It is not an 
electrical instrument at all. It is a mechanical 
instrument. There is no wireless in it. and, owing 
to its mechanical properties. there is not much of 
interest to electrical engineers. Most matters 
relating to wireless are usually full of mathematics, 
but I am afraid there are none in connection with 
this instrument. The only mathematies which 
enter into it are in connection with electromagnets, 
moments of inertia, rotation, ete. I am, however, 
very glad to have had the opportunity of seeing 
the excellent slides which the author has shown us, 
aud also the apparatus working here. 


Mr. F. Hope-Jones, M.I.E.E.: I, also, was 
not expecting to be called upon to speak in this 
discussion : but, since I have been asked to do so, 
1 would like to add my appreciation, not only of 
the excellent demonstration of the apparatus given 
bv Major Binyon, but also of the electro-mechanical 
device of Mr. Shephard. I am looking forward very 
much to seeing the signals come through from 
Slough, and I hope we shall see the instrument 
working at twenty words & minute in order to see 
what it will do with high-speed working. I think 
the problems which that step-by-step mechanism 
have to cope with are very dificult ; but, obviously, 
írom what we have already seen, they appear to 
have been successfully met. 


Mr. Н. C. Clinker: I should like to thank 
Major Binyon for his very clear explanation of the 
instrument. There is one thing ] should like to 
ask- -although I do not know that it is a very 
intelligent question - how bad can the Morse be 
before the apparatus will not respond to a given 
signal ? [ can imagine that a man sending out an 
SOS will not always be in a perfectly calm frame of 
mind, and the difference between the dots and the 
dashes might not be so very clear. In fact, in some 
ordinary signals it is rather difficult to вау which 
are dota and which are dashes, and it would be 
interesting to know what the difference would have 
to be in order that the apparatus should respond. 
The instrument is certainly most beautiful, and 
I thank Major Binyon for his interesting paper. 


Mr. M. Child : There are one or two questions 
I should like to ask Major Віпуоп about the 
mechanisin. The first is, ] think, rather an important 
one. In considering the working of such an instru- 
ment, when we are dealing with relays which have 
to close circuits in which there is a considerable 
amount of energy passing, especially when the 
energy is passing through an electromagnet, there 
is always a great dunger of contacts sticking, and 
I imagine that in the case of the selector itself 
under practical conditions at sea, there will be some 
possibility of the contacts becoming oxidised. These 
difficulties are particularly noticeable when one 
comes to practical working at sea. The instrument 
on the table is certainly a very beautiful one, but 
] suggest there may possibly be difficulties in 
keeping the contacts in good order at sea, owing to 
the salt atmosphere. I should also like to ask if 
any provision has been made to overcome the 
sparking. Further, J should like to see the apparatus 
working at from 20 to 26 words per minute, 
although, of course, it is not to be supposed that 
an operator would necessarily send at such a rate 
when he is sending out a distress signal. In fact, 
the usual thing is to send rather slowly, because if 
there is jambing going on in the surrounding space, 
the SOS is usually got through rather better if the 
signalling speed is kept down. I imagine that slow 
speed signalling would be favourable to the appara- 
tus. I thank Major Binyon for his description, and 
I have been very much interested in it. 


Mr. W. M. Holubowicz : I should like to ask 
about working at various speeds. I should imagine 
that when working slowly the dot would very often 
be as long as the dash when working fast, and as it 
is & mechanical device, it may actuate the dash 
for the dot on the selective apparatus. 

The President: I should like to say that I do 
not know which to admire most- the beautiful 
mechanism that has been shown us this evening, or 
the extremely clear manner in which it has been 
described to us. It is not at all easy to deseribe 
these mechanical arrangements, but, with the slides 
and the cardboard model and the projection on tlie 
screen, ] think it must have been made quite clear 
to everybody how the mechanism works. Major 
Binyon is really to be much congratulated upon 
the way in which he has put the subject forward. 
I do not know that I can add anvthing further. 
I am not sure what is going to happen next in the 
way of signals coming in, and | will meanwhile 
ask Major Binyon to reply to the discussion. 


Major Basil Binyon : With regard to the point 
raised by Mr. Clinker, as to how bad the Morse 
can be before tailing to operate the apparatus, it 
is a little difficult to deal with that question, 
because the Morse may be bad in one sense but it 
must be good, or fairly good, in another, i.e., the 
operator may space exceedingly badlv, and the 
result is quite immaterial; but he must not, of 
course, chp the duration of his dashes too short, 
otherwise the danger then arises of the dashes 
becoming dots. As a matter of fact, it 18 quite an 
interesting experiment, with a buzzer adjacent to 
the call apparatus. to begin to clip the duration of 
dashes unnecessarily short, when it will be found 
that a critical point is reached where a dash lasting 
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less than about 1/19th second will be recorded as 
а dot, 

Mr. Holubowicz said that probably dots might 
become dashes at slow speeds. There is admittedly 
а risk of а dash becoming a dot at high speeds, but 
the converse—a dot becoming a dash at slow speeds 
—rarely if ever occurs, for the reason that an 
operator sending slowly unconsciously endeavours 
to give clearness by prolonging his dashes and 
spaces and making his dots as short and crisp as 
possible—a process which, as Mr. Child pointed 
out, favours the certainty of operation of the 
apparatus. Therefore, it rarely occurs in practice 
that а dot is recorded as а dash. 


Mr. Child raised a number of important points 
with regard to the life of the instrument and the 
durability of the contacts. It may interest you to 
' know that the selector instrument I am showing 
you to-night is an old model, built in 1913, and 
although it has not been to sea, it has been through 
severe tests, working for very long periods, and, so 
far, practically no trouble whatsoever has arisen 
from the contacts in the mechanism itself. It should 
be remembered that all the contacts between the 
ring and the brushes are of the rubbing type, the 
movement of the instrument itself keeping them 
clean and bright. 

А powerful inductive kick will invariably occur 
at the contacts of the operating magnets of the 
selector which may amount to & potential difference 
of 200 volts, and when it is recollected that this 
occurs in close proximity to the valve relay, which 
is sensible to an impulse of 1/100th of a volt, it is 
evident that elaborate precautions have to be taken 
to eliminate sparking at the contact pointa by 
means of non-inductive shunts, condensers and 
resistances. This has been successfully accom- 
plished with the result that no trouble has been 
experienced from this source. 


Some slight trouble has arisen from backlash in 
the revolving spider of brushes, with the result 
that the brushes occasionally fail to tally with the 
contacts: but in new models this difficulty has been 
entirely overcome by considerably increasing the 
width of the fixed contacts on the ring. 

Ав regards the effect of sea air on the apparatus, 
no trouble is anticipated from this cause, the 
apparatus being hermetically sealed. 

Although no queries have been raised regarding 
the susceptibility of the apparatus to jambing and 
atmospheric interference, tlie point is of importance 
and one which, had time permitted, 1 had intended 
to deal with in the paper. From what has already 
been said, vou will appreciate that, should a brush 
be incorrectly placed in the pattern produced by 
the signal, the alarm circuit will not be completed; 
such displacement of one or more brushes may be 
caused by interference. As a matter of fact, the 
apparatus is capable of working through quite an 
appreciable amount of jambing, partly due to the 
" threshold ” effect of the Turner valve relay, which 
disregards all signals below а certain strength. and 
partly due to the fact that onlv disturbances 
occurring in spaces will affect the instrument. The 
apparatus is unable to distinguish between different 
signal notes, and it is undesirable that it should do 
но, since calls or distress signals may be sent out 


THE WIRELESS WORLD 


on different spark frequencies, to all of which it 
must respond. It is inconceivable that any mechani- 
cal device could, at will, concentrate on the reading 
of one particular note and disregard another in the 
manner adopted by the skilled operator when 
endeavouring to read through interference. 

It should be remembered that interference is & 
defect common to all wireless signalling, and any of 
the known remedies such as interference stoppers, 
filters, and limiting devices can be equally well 
applied to this apparatus if it is desired to do so. 
Moreover, when a ship is approaching port or 
steaming in congested areas where jambing 1s likely 
to occur, the operator will usually be at his post 
to handle traftic or pass '' Master's service mes- 
sages." 

Weak signals and atmospherics will not interfere 
with the working of the call apparatus when a 
medium or strong signal is received. 

The effect of © calls" to which the apparatus is 
set to respond, is cumulative, and should one call 
out of three be rendered inoperative, due to inter- 
ference, the other two may prove effective; and, 
under the most adverse conditions, calls will 
rarely fail if persisted in. 

From the point of view of safety of life at sea, 
the Regulations provide that all wireless traffic 
must cease on the sending of & distress signal ; the 
mechanical watch-keeper could then not fail to 
ring the alarm bell, unless the signals were exceed- 
ingly weak. Further, the very fact of jambing 
occurring in the vicinity of а ship in distress is an 
indication that other ships with operators on duty 
are available to render assistance. Any failure of 
an automatic call apparatus from this cause is 
therefore not so serious. 

In conclusion, my thanks are due to Captain 
N. Lea and Mr. W. H. Shephard for the assistance 
they have given me: to Mr. Horace Beck, for the 
loan of the projection lantern, and the Radio 
Communication Company, for the use of the 
automatic ''call" apparatus. 

I should like to thank you for the kind manner 
in which you have expressed your appreciation of 
the apparatus demonstrated to you to-night. 

The President : I think, by your applause, you 
have shawn that you wish to accord a very hearty 
vote of thanks to Major Binyon for his most 
interesting and instructive paper. 

I have here a letter which is addressed to me as 
President of the Society by Admiral Sir Henry 
Jackson, in his capacity as Chairman of the Radio 
Research Board, which has recently been in. 
augurated by the Department of Scientific and 
Industrial Research. The letter is as follows :— 


©“ Department of Scientific and Industria! Research. 
*" Westminster, S.W. 
* lith March, 1920. 
“R.B. 11/1. 

“ Dear Sir, As you may be aware, a Radio 
Research Board has been established under the 
Department of Scientific and Industrial Research, 
with the main purpose of co-ordinating and develop- 
ing research work in wireless telegraphy and tele- 
phony undertaken by Government Departments. 

“The personnel of the Board is as follows :— 
Admiral of the Fleet Sir Henry Jackson, G.C.B., 
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K.C.V.O., F.R.S. (Chairman); Commander J. S. 
Salmond, R.N.; Wing Commander A. D. War- 
rington Morris, C.M.G., O.B.E.; Lieut.-Colonel 
A. О. Cusins, C.M.G.; Mr. E. Н. Shaughnessy, 
O.B.E. ; Professor J. E. Petavel, F.R.S. ; Professor 
Sir Ernest Rutherford, D.Sc., F.R.S. 

** The Board are anxious to enlist the sympathetic 
co-operation of universities and colleges and other 
institutions, and to keep in touch with the valuable 
resulte that are being achieved in this department 
of scientific investigation. For this purpose they 
would be very much obliged if you could find time 
to furnish me with any important suggestions, 
especially as to possible fresh lines of departure in 
research work in this matter, and also any resources 
with which your members may be willing to assist 
the Board, provided that the authorities concerned 
see no objection. This information will be regarded 
as strictly confidential. 

“If you can send such a statement, please 
address it to the Secretary, Radio Research Board, 
at the above address. 

“ Yours faithfully, 
“ (Signed) H. B. JACKSON, 
Chairman, Radio Research Board.” 

This letter was put before the Committee of the 
Society, and it was thought that the best thing to 
do was to read it to the meeting, so that it may be 
published in the Proceedings of the Society. If 
any member thinks he can do anything to assist 
in the way suggested by Sir Henry Jackson, if he 
will communicate either with the Secretary or 
myself in the first instance, we will do what we can 
in the way of communicating with the Radio 
Research у 

I have to announce that Mr. Duncan Sinclair has 
been made a full member of the Society. He was 
previously an Associate member. I have also to 


announce that the twenty-three ladies and gentle- 
men who have been ballotted for this evening have 
been unanimously elected. I think we can con- 
gratulate ourselves that the additions to the 
Society show no signs of falling off. Of course, we 
have to make up а certain amount of leeway. 
There are & number of people who were members 
before the war who are either dead or have gone 
away and left no address; but I think I am right 
in saying that we have now more than made up the 
loss that we sustained in that manner since 1914, 
and, as I say, the number of people who still 
continue to apply for membership shows no signs 
of falling off. 

In addition to the beautiful apparatus which we 
have been shown by Major Binyon, Mr. Wilkinson 
has kindly brought a collection of German wireless 
apparatus used in the war. You will remember 
that at the last meeting this apparatus arrived so 
late that Mr. Wilkinson had not time to put it on 
view. I understand that Mr. Wilkinson does not 
wish to describe it, because it more or less describes 
itself, but it is there for any member to look at. 

I have also to announce that Mr. M. Child, one 
of our Committee, is giving a lecture on Tuesday 
next before the Association of Supervising Electri- 


cians, and the Honorary Secretary has about thirty 


tickets for distribution, if any members of this 
Society would like to attend this lecture, which, 
I may say, will be given at St. Bride's Institute, 
Bride Lane, Ludgate Circus, on Tuesday, May 4th, 
at 7 p.m. 

The only other matter that I have to deal with 
is to announce that Mr. Coursey will give the next 
lecture on May 21st, and that it will be entitled 
" Some of the Problems oi Atmospheric Elimination 
in Wireless Reception." That will be held in this 
room at 6 o'clock. The meeting is now adjourned. 


OLD AND MODERN TELEPHONES 
| By W. J. Fry. 


HE photo shows a pair of old 
single pole Bell Receivers made 
of polished mahogany. These 
were made at the Silvertown 
‘Telegraph Works some 40 years 
ago, before the advent of the carbon micro- 
phone and were used both for transmission 
and reception. ‘The particular reason for 
showing these is to give an idea of the great 
difference between their size and that of a pair 
of modern receivers, a pair of which 
(Sullivan’s) can be seen with them. The 
latter though much smaller are of much greater 
strength. All the other receivers which are 


shown I have constructed from old aluminium 
valve and motor car parts, some examples of 
which are shown in the bottom of the photo. 
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Glasgow and District Radio Club. 

(A filiated with the Wireless Society of London.) 

A general meeting of this Club was held at 
206, Bath Street, оп Wednesday, April 21st, at 
which it was intimated that, on account of increasing 
pressure of other business, the Hon. Secretary 
(Mr. R. A. Law) has been reluctantly coinpelled to 
resign. Mr. Robert Carlisle was appointed in 
succession to Mr. Law. The following Connmnittee 
was appointed at this meeting :— Messrs. W. К. 
Dewar, A. Gray, S. Hay, К. A. Law, W. Mitchell, 
Н. McGregor, E. Snodgrass and J. S. Stewart. 

Application has been made to the Postmaster- 
General for authority to instal a valve receiving set 
in the Clubroom at the N.B. Wireless School, 206, 
Bath Street, and Mr. Dewar has kindly promised to 
allow ua the use of the school's aerial. 

On Wednesday, April 28th, Mr. T. Senior delivered 
a lecture on the “ Poulsen Are System of Con- 
tinuous Wave Transmission." This very interesting 
lecture was illustrated by diagrams. 

The following members have consented to give 
lectures on the dates named :— Мау 12th, Mr. 
M'Lennan ; May 19th, Mr. Dewar.- Hon. Secretary, 
R. Carlisle, 40, Walton Street, Shawlands, Glasgow. 


The North Middlesex Wireless Club. 

( AP liated. with the Wireless Socicty of London.) 

At the 38th meeting of the above Club, held at 
Shaftesbury Hall, Bowes Park Station, on Wednes- 
day, May Sth, there was an unusually good 
attendance. The Chairman (Mr. A. G. Arthur), in 
his opening remarks, explained the unfortunate 
absence of the Secretary (Mr. E. M. Savage) through 
illness, and expressed hopes of his early recovery. 
The minutes of the previous meeting were taken as 
read, but the Chairman informed the Club of the 
nomination and election of Mr. Wm. Le Queux as 
Vice-President of the Club. 

Lieutenant. Holton then gave his very interesting 
lecture on the ** Peculiarities of the Valve in Various 
Circuits," describing and illustrating each point by 
means of diagrams, and such is his masterly grasp 
of the subject, that he was able to make interesting 
as well as instructive this highly technical subject. 

The Chairman, in proposing a vòte of thanks to 
the lecturer, asked for the opinion of the members; 
as to whether Lieutenant Holton should not be 
given another evening on which to finish. his 
subject and to make the demonstrations he was 
forced to cut. out for lack of time. As this sugges- 
tion was readily agreed to, the lecturer generously 
agreed to “carry on” at the next meeting, on 
May 12th. 

Full particulars of the Club can be obtained from 
the Hon. Secretary, E. M. Savage, Esq.. '" Niths- 
dale," Eversley Park Hoad, Winchmore Hill, 
N.21. 

Burton Wireless Club. 

(A ffihated with the Wireless Society of London.) 

The last of the season's meetings of this Club 
was held at the offices of the Burton Daily Mail, on 
April 30th, when Mr. E. Huson, of Derby. rave a 
lecture on * Wireless Telephony." Тһе lecturer 
was accompanied by Captain W. Bemrose and 
Mr. A. T. Lee. Mr. A. Chapman presided, and 


advocated wireless telephony in view of a brighter 
and better news service. Mr. Huson expounded, 
illustrating his lecture by means of diagrams, upon 
continuous waves and the advent of the modern-day 
valve. Мг. Huson and Captain. Bemrose were 
heartily thanked, and, in replying, extended an 
invitation to Burton meinbers to visit. Derby.— 
Hon. Secretary, Mr. R. Rose, 214, Belvedere Koad, 
Burton-on-Trent. 


The Cardiff and South Wales Wireless 
Society. 
(Late Glamorganshire Scientific Wireless Research 
Society.) 


The inaugural meeting of the above Society was 
held in the Wireless Department of the Technical 
College, Cardiff, on Thursday, April. 29th, 1920. 
The organiser's efforts were successful in obtaining 
a good representative attendance from Glamorgan- 
shire, Monmouthshire and Carmarthenshire, As a 
first duty. it was proposed by Mr. A. К. Hay and 
seconded by Mr. T. К. Jenkins, Nantyglo (Мор. ) 
that we accord a hearty vote of thanks to Mr. 
W. A. Andrews (Head of the Wireless Department 
of the College) for his kindness in placing his 
departinent at the disposal of the Society for 
headquarters. (Carried unanimously.) 

The meeting elected Mr. W. A. Andrews, B.Sc., 
President, and Mr. W. J. Stephens (Cardiff), Vice- 
President, who thereupon relieved Mr. А. E. Hay 
of the chair. lt was decided to elect the following 
gentlemen Vice-Presidents of the Society, the 
gentleman to be appointed Secretary of the Society 
to write inviting them to accept the oftice of Vice- 
President :— General Ferrie, Eiffel Tower, Paris ; 
the Right Hon. the Marquis of Bute; Сараш 
Bailey, Crickhowell, Mon. ; Mr. Coles, Head of the 
Carditf Technical College; Professor Bacon, of 
Cardiff University, and Senatore Marconi. 

The meeting elected Mr. À. E. Hay to continue 
in the capacity as Honorary Secretary, and Mr. 
A. T. Dudley was appointed Hon. Treasurer. The 
subscription rate was fixed as a minimum of бав. 
per annum, a few gentlemen present heading the 
Subscription list with donations of ] and 2 guineas, 
and it was decided to hold meetings monthly. 
Local meetings, such as those of the Mountain Ash 
members, will be held more frequently, as required. 

Notice of motion was made by Mr. А. К. Hay re 
Affiliation with the Wireless Society of London, and, 
after discussion, the meeting decided to afliliate 
with the said Society immediately. 

It was decided to amend the title to the Cardiff 
and South Wales Wireless Society, to include certain 
gentlemen who were present from other counties. 

The next meeting was fixed for Thursday, May 
13th. at 7 p.m., in the Wireless Department of the 
Technical College, Cardiff. Agenda :— 1. Minutes of 
the inaugural meeting; 2, formulation of rules ; 
3, demonstration of lantern slides and wireless 
apparatus by Mr. W. A. Andrews; 4, reading of 
correspondence received by Secretary ; 5, any other 
business. 

Membership is open to ай wireless workers 
(amateur or scientific) throughout the counties of 
Glamorgan, Carmarthen, Pembroke, Brecon, Rad- 
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nor, Cardigan and Monmouth, and particulars will 
gladly be sent on application to the Hon. Secretary, 
A. E. Hay, 6, Oxford Street, Mountain Ash, Glam. 


Sheffield and District Wireless Society. 

( A ffiliated with the Wireless Society-of London.) 

The last lecture of the present session was given 
on April 30th, when Messrs. L. Johnson and W. A. 
Ward gave an interesting account of the manu- 
facture and working of '" Amateur-made Wireless 
Gear." Many useful and valuable tips regarding 
the correct proportions of the various inductances 
for use with short and long wave tuners were given, 
the result of careful experiment, and the authors 
recommended the use of three sizes of reaction 
coils, one for 200—-1,200, one for 1,000-4,000, and 
one for 4,000—18,000 metres wavelength. The 
lecture was illustrated by lantern slides, and some 
of the gear described was connected to the Society’s 
aerial and demonstrated to all present that ''the 
proof of the pudding is in the eating." 

On Saturday, May Ist, by the kindness of the 
President, a party of some thirty members visited 
the Neepsend power station of the Sheftield Cor- 
poration Electricity Department, and spent a most 
enjoyable and instructive afternoon. The tour was 
personally conducted by the President (Mr. H. E. 
Yerbury, M.LE.E., M.LC.E.), who afterwards 
provided tea for the party, this latter function being 
zraciously presided over by Mrs. Yerbury, who is а 
meinber of the Society.- -Hon. Secretary, Mr. L. Н. 
Crowther, 156, Meadow Head, Norton Woodseats, 
Sheftield. 

Three Towns Wireless Club. 

(Affiliated with the Wireless Society of London.) 

A meeting at the house of the Chairman (Mr. 
J. Jerritt) took p'ace on March 17th, when Mr. 
L. T. J. Greenwood gave a discourse on Valve 
Receiving and Transmitting Circuits. А large 
collection of diagrams accompanied the lecture. A 
vote of thanks was granted Mr. Greenwood for his 
entertaining and instructive deliberation.—H on. Sec- 
retary, Mr. L.J. Voss, 16, Bedford Park,, Plymouth. 


Leicester Radio Society. 

(4A filiated with the Wireless Society of London.) 

A meeting of the above Society was held on 
Friday, May 14th, at the Turkey Café. The Vice- 
President (Mr. C. T. Atkinson) in the chair. After 
various items of business had been attended to the 
chairman called оп Mr. S. May to address the 
meeting. The subject was “Some Constructional 
Ideas." The speaker dealt with three pieces of 
apparatus he had made, viz.: (1) a switch, for 
use on variable inductance to cut out idle coil; 
(2) a double variable condenser; (3) а Grissen 
Transformer, for induction coils. The speaker 
explained each piece in detail and, with the aid 
of diagrams, made his matter clear to all. A most 
enjoyable evening was spent. The next meeting 
was fixed for Friday, June 1]th.—-Hon. Secretary, 
W. J. Rowlatt. : 


Stoke-on-Trent Wireless Club. 

A meeting of the above took place on Thursday 
evening, May 6th, at 7.30 p.m., at the Grand 
Hotel, Hanley. Mr. Wilson occupied the chair. The 
election of officers for the ensuing twelve months 
took place. 


On a discussion re Affiliation with the Wireless 
Society of London, a decision was arrived at, that 
athliation was advantageous and would be com- 
pleted when the finances were in a more settled 
condition, probably in a month's time. It was also 
decided to apply for a licence forthwith. Meetings 
take place weekly, in future, on Friday evenings, 
at the Club’s permanent address. Five new mem- 
bers were acdmitted.—F. Shaw, Secretary, 95, 
Alexandra Road, Longport, Staffs. 


Birmingham Wireless Association. 

A meeting was held on Thursday, May 13th, at 
7.30 p.m., in the Midland Institute, when the 
following oflicers were elected: Chairman, Mr. 
J. B. Tucker; Secretary, Mr. А. Н. Handford ; 
Committee, Messrs. Chatwin, Old, Westwood ancl 
Whitfield : Technical Committee, Messrs. Anderson, 
Bishop, Chatwin, Littley, Westwood and Whit- 
field. It was also resolved to hold meetings every 
Tuesday and Thursday at 7.30 p.m. for lectures 
on practical work and discussion of apparatus. 

Any further details may be obtained from A. H. 
Handford, 188, Hamstead Road, Handsworth, 
Hon. Secretary of the Wireless Section, or J. C. 
Watkins, 215, Alexander Road, Acocks Green, 
Hon. Secretary of the Scientific Society. 


Edinburgh Wireless Club. 

A general meeting of this Club took place on 
May 2nd, to discuss Club business and questions of 
general interest. Suggestions for the extension of 
the Club’s library were also considered. А com- 
mittee was elected, consisting of five members and 
the Hon. Secretary, Mr. W. Winkler, 9, Ettrick 
Road, Edinburgh. 


Wireless Society of East Anglia. 

We have much pleasure in acquainting our 
readers of this new Club, particulars of which we 
give herewith. Present membership, 18; meetings 
held fortnightly, as from April 23rd, at 8 p.m., at 
Radio House, St. Giles, Norwich. Those interested 

lease communicate with the Hon. Secretary, 
Mr. J. H. W. Willink, The Deanery, Norwich. 


Amateur Clubs.—It may interest our readers 


` to know that there are in the United Kingdom 


twenty-six Clubs, formed for the purpose of studying 
and practising Wireless Telegraphy and Telephony. 
Of these Clubs, seventeen are affiliated with the 
Wireless Society of London. Ав far as we are able 
to gather from our records, the total number of 
Amateur Club members in the United Kingdom is, 
&pproximately, 800: but since the honorary 
secretaries of many Clubs have not apprised us of 
further membership, our figures must necessarily 
be short of the actual total. There are still wanted 
to form Wireless Clubs at Bournemouth, Spalding, 
Doncaster, Exeter, Grimsby, Glaucester, Bradford, 
Aberdeen and Rugby. ‘Those interested should 
communicate with Mr. T. H. Dvke, Hill Garage, 
Bournemouth; Mr. W. G. A. Daniels, Pinchbeck 
Road, G.N.R. Crossing, Spalding; Mr. A. Н. 
Wasley, Glenholmne, Ravensworth Road. Don- 
caster: Mr. H. E. Alcock, 1, Prospect Villas, 
Heavitree, Exeter; Mr. С. Hewins, 42, St. Augus- 
tine Avenue, Gnmsby ; Mr. W. W. Inder, Crown 
Mansions, 41, Unions Street, Aberdeen ; Mr. А. T. 
Cave, 3, Charlotte Street, Rugby. 
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Under this heading ше publish 


specially designed and written for beginners in wireless work. 


COMPLETE 


BEGINNERS 


instructional articles, forming a series 


Hardly any mathematics 


will be introduced, and we hope to present the fundamental facts of wireless in such a 
manner as will prove attractive to a much wider range of students than that for which 


this series is primarily intended. 


THE INDUCTION COIL. 


HE Induction Coil, or Ruhm- 
korff coil, as it was formerly 
called, after its inventor, is 
essentially an apparatus for 
producing high tension high fre- 
quency current from a low voltage source. 

We have seen that a wire carrying a current 
will induce an electromotive force in an 
adjacent wire when the circuit is made or 
broken. If the adjacent wire is wound into 
a coil of many turns, the induced electro- 
motive force will be correspondingly increased. 
Suppose a certain magnetic force will induce 
an electromotive force of 1/10th volt in a 
wire of certain length. If the wire were so 
wound as to form, say, ten turns, the electro- 
motive force in each turn would be 1/10th 
volt, and the potential difference between the 
ends of the coil would then be 10 x 1/10th, 
or ] volt. 

The induced electromotive force does not 
only depend on the number of turns in the 
coil, but also upon the rate at which the 
magnetic lines cut the coil. The quicker the 
magnetic lines move past the coil, the more 
powerful is the induced effect. 

The Induction Coil, therefore, must con- 
tain three principal parts: (1) the coil 
through which the magnetising current is 
passed, known as the Primary Winding ; 
(2) the coil in which the alternating electro- 
motive force is induced, called the Secondary 
Winding ; (3) an apparatus for making and 
breaking the circuit of the Primary Winding, 
usually termed the Interrupter. This may 
be mounted on the base of the Induction Coil 
itself, or mav, in some cases, form a separate 
htting. 


We know that iron is a better conductor of 
magnetic lines of force than air. It is custo- 
mary, therefore, to wind the primary coil over 
a rod of soft iron, or, better still, a bundle of 
soft iron wires. The number of lines of force 
produced by the current will, by this means, 
be increased, and the secondary voltage 
correspondingly higher. 

A bar of soft iron has very little resistance, 


‚ and thus heavy currents would be induced in 


it by the action of the primary coil itself. A 
bundle of iron wires, however, offers con- 


siderably more resistance to the induced 
current, as the thin film of oxide round each 
individual wire serves to insulate it from its 
neighbours. It is usual, therefore, to form 
the core of a bundle of iron wire, in order 
to minimise the energy lost in the iron. 

A convenient and simple method of 
interrupting the primary current is made by 
employing the magnetism of the iron core to 
break the primary circuit. Such an arrange- 
ment is shown in Fig. 1. 

A is the primary winding, through which is 
fitted the iron core B. Opposite one end of 
the core is mounted a springy arm carrying an 
iron disc I, and a contact plate С. Another 
contact is adjusted so that it just touches C 
when no current is flowing. The interrupter 
is connected as shown In the figure. 
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On closing the switch of the primary 
circuit the iron core is magnetised, and 
attracts the disc I, thus pulling the contacts 
apart and breaking the circuit as shown by 
the dotted lines in Fig. 1. The circuit 
broken, I is no longer attracted, and so flies 


AAAARAAN Y. 


back into position under the influence of the 
spring ; the current is re-established, and the 
cycle of operations is repeated. 

It has been emphasised that the interruption 
of the current must be as sharp and abrupt as 
possible, otherwise the lines of force will not 
cut the secondary coil sufficiently quickly to 
induce a high e.m.f. 

Referring again to Fig. 1, it will be noted 
that the iron disc I moves with a gradually 
increasing speed towards the iron core, but 
that the circuit is actually broken when the 
disc has just started to move, and its velocity 
is small The effect of this will be to cause 
an arc to form between the contact points, 
and the current will die away gradually 
instead of abruptly. 

This effect is also helped by the self- 
induction of the primary coil. It was men- 
tioned before that when the current in a coil 
is cut off, an e.m.f is set up by the collapse 
of the lines of force past the turns of the coil 
itself. This e.m.f. tends to prolong the flow 
of the current. 

We have, then, two causes tending to make 
the cessation of the current gradual, rather 
than abrupt—the construction of the inter- 
rupter itself and the “ back e.m.f of the 
primary coil. ‘The first defect has been over- 
come by improvement in design of the 
interrupter. Fig. 2 shows a typical example. 
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It will be seen that the iron disc has to move 
through a certain space before it causes the 
contacts to open. The speed of breaking the 
circuit is therefore increased. 

The e.m.f. of the primary winding is 
successfully overcome by connecting a con- 
denser across the contact points (also shown 
in Fig. 2 at K.) On breaking the circuit the 
back e.m.f. is éxpending in charging up the 
condenser, which is discharged when the con- 
tacts come together again. 

Of the separately mounted interrupters, 
nearly all are driven by a small motor con- 
nected to the storage battery supplying the 
primary current. 

In one type a rotating jet of mercury 
impinges on a number of contact plates 
in succession, placed round the circumference 
of the containing vessel. 

For small coils, however, one of the types 
of magnetic interrupter works quite satis- 
factorily. 

The primary winding usually consists of 
one or more layers of thick wire wound on 
an insulating bobbin. ‘The resistance should 


not be high, in order that a strong magnetising 
current may flow ; the turns should not be 
too numerous, in order to avoid the trouble- 
some sparking due to the back e.m.f. referred 
to above. 


SECONDARY COIL, 


PRIMARY COIL О я | 


The turns composing the secondary wind- 
ing are usually of fine wire, well insulated, 
having the ends brought out to terminals 
mounted at the top of the coil support. Fig. 3 
shows a complete section of a small induction 
coil. “The condenser is mounted in the base 
of the coil. 
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The potential induced in the secondary 
winding will not take the form of a regular 
wave, such as that given by an alternating 
current generator. Оп making the circuit 
of the primary the current will grow compara- 
tively slowly, owing to the self-induction of 
the winding, but the breaking of the current 
will be more rapid owing to the effect of the 
condenser. Figs. 4 and 5 show the growth 
of the current and voltage in the primary 
and secondary coils respectively. 

It can easily be understood that in the 
case of large induction coils where the spark 
obtained is eight inches or more, the potential 
difference between successive layers of 
secondary winding is very high. ‘This 
eventually leads to the breakdown of the in- 
sulation between layers, and the destruction 
of the whole secondary winding. 

Various special methods of winding have 
been resorted to in order to overcome this 
danger. 


pU i ; 


The usual method employed consists in 
winding the secondary coil in a number of 
sections or "slabs" of wire, each section 
being carefully insulated from the ones 
adjacent. The object of this type of winding 
is this: suppose the potential difference 
between the inner and outer layers of an 
ordinary secondary coil is 100,000 volts. 


Now if we were to wind the same number - 
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of turns in two separate coils, the potential 
difference between the inner and outer layers 
of each coil would only be 50,000, but, if 
sultably connected, the potential between the 
ends is still 100,000. “he number of sections 
may be increased to as many as convenient, 
the potential between extreme layers of each 
section being correspondingly decreased. Fig. 6 


shows such an arrangement. 


>. 
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Fig. 6. 


It is customary to wind the sections 
alternately in opposite directions, which avoids 
the necessity of connecting the inside layer 
of the first to the outside layer of the second 

An expression for the potential of the 
secondary winding is given approximately by - 
the equation 


л", 
КЕРЕ 


where 7. is the secondary voltage 
V, is the primary voltage applied, 


and T. and I. are the number of turns in 


secondary and primary respectively. 
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The CONSTRUCTION of AMATEUR 


WIRELESS APPARATUS 
A Separate Oscillator for: C. W. Reception ( Part I). 


HE utility of an amateur instal- 

lation can be greatly increased by 

the provision ofa “ Local Oscilla- 

. tion Generator," which permits 

of C.W. signals being heard on 

either а crystal or valve receiver designed only 

for spark reception. ‘The oscillator coupled 

to the aerial or jigger secondary generates 

H.F. oscillations which interfere with the 

received continuous oscillations and gives 

an audible frequency “beat” which can be 

detected by either a crystal or valve, giving 

a pure musical note in the telephones. The 

musical note of a spark station will be changed 
into a hiss by the oscillator. 

A very effective “ oscillator " can be made 
by using a Marconi V24 valve. The normal 
anode voltage of this valve is,—as its name 
implies, — 24 volts, but oscillations of sufficient 
strength may be generated with no additional 
anode voltage, be- 
yond that given by 
the 6 volts necessary 
to light the filament. 
The oscillations thus 
generated would not 
be of any use in a 
transmitting circuit 
but are quite strong 
enough for interfer- 
ence reception. 

A description of 
an oscillator working 
under this condition 
will now be given. 
The wavelength 
range will depend 
upon the condenser 
and coils which each 
individual may 
decide to use. A 
comprehensive table 
of windings and 


Fig. 1. 
condensers will be given later. 


The sketch (Fig. 1) gives the size and 
dimensions of the V24 valve from which a 
holder can be made of brass or copper strip 
approximately y inch thick and $ inch to 
4 inch wide, mounted on an ebonite or hard 
wood base. Four terminals should be pro- 
vided or connection made to the screws 
which fix the valve clips to the base. 

Fig. 2 gives an approximate static charac- 
teristic curve of the valve—taken with 


MICRO—AMPE RES x100 


4 

GRID VOLTS. 
A=PLATE CURRENT. 
B-GRID CURRENT. 


Fig. 2. 


6 volts on the anode. "The filament current 
for normal working is 0.75 amp. and the 
voltage drop across the filament is approx- 
imately 5 volts. This is best obtained by 
using a 6-volt accumulator having either a 
fixed or variable resistance in series with the 
filament, to adjust the current to the correct 
valve. If the resistance is fixed, its value 
should be 0-8 ohm, which will allow for 
the voltage of the battery to drop below 6 
volts. A variable resistance may be up to 
1-5 ohm. 

Fig. 3 shows the connections of the 
oscillator complete. It will be seen that the 
grid circuit is untuned whereas the plate 
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circuit is tuned by means of a variable con- 
denser. One end of the grid winding is 
connected to the negative of the filament and 
one end of the plate winding to the positive 
of the filament battery ;—this connection 
makes the potential of the plate, 6 volts 
above the negative end of the filament. 
The filament resistance is connected in 
the positive side of the filament, for, with a 


Fig. 3. 


given anode voltage the set will oscillate more 
freely with the resistance in the positive, 
than if it were in the negative side. 

The terminals “Н.Т.” are provided so 
that if desired, additional voltage can be put 
on to the anode to increase the strength of 


DO NOT 
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the oscillations. If the H.T. voltage is 
increased too much the circuit will tend to 
become “ floppy," owing to the tightness of 
the coupling between the grid and anode 
circuits. One or two pocket-lamp batteries 
are quite sufficient to use as additional © High 
Tension.” 

It should be pointed out that owing to the 
tight coupling necessary to generate oscillations 
under the conditions described ,—necessitating 
the use of two flat coils placed face to face, 
one in each circuit,—it is not possible to use 
a variometer to alter the wavelengths. It 
will be necessary: to use a variable condenser 
to give the wavelength range required. ‘The 
capacity value of the condenser to be used is 
left to the individual concerned, who may be 
governed by the wire available or the possession 
of a suitable condenser. For this reason we 
cannot describe any special method of mount- 
ing the various parts. It should be possible 
to mount the filament resistance and a 
pillar to take the coils, on the back of the 
valve holder, using the valve holder base to 
form the top of a small wooden box. The 
inductance coils will be in the form of flat 
pancakes about j4 inch thick with diameters 
varying from 2 inches to 4 inches in external 
diameter and about $ inch inside diameter. 

In the next article of this series will be 
given a method of coil winding, illustrated by 
photographs of finished coils. А table show- 
ing the number of turns and gauges of wire 
for various ranges of wavelengths, with several 
different condenser values, will also be given. 


FORGET 


that we have started an Exchange and Mart for the benefit of 


readers who have apparatus to dispose of or who desire 


to exchange articles of any kind for “wireless” things. 
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EIFFEL TOWER 


The Eiffel Tower transmits meteorological 
reports three times daily, based on data 
received from a number of French stations 
and from Brussels and Mayence (Mainz), 
as follows :—at 09.45, Readings made at 
7.0 a.m. ; 16.00, Readings taken at 13.00 ; 
22.30, Readings taken at 18.00 (all times 
G.M.T.). Wavelength = 2500 metres. 
Power=150 K.W. (damped waves). 

The 9.45 programme. Four groups of five 
figures for each station. 

BBBDD  FWTTC  BhbRR MM*mms 

BBB Barometric pressure in millimetres and 
15: of a millimetre, the first figure, 7, 
being omitted. 


DD Direction of wind from 0 to 32 as per 
table DD 

F Force of wind on Beaufort scale from 
О to 9 as per table F. 

JF — Weather as per table W. 

TT Temperature. 

C Direction of upper clouds (cirrus and 
cirrostratus) 0-9 (International Code). 

B Indication of Barometric tendency А 

bb Barometric movement in oths of 
millimetres If movement is negative 
50 is added to the number DD 

RR Rain, in millimetres, for previous 24 


hours. А 

MM Maximum temperature 7 a.m. to 7 a.m. 

mm Minimum temperature. 

s State of sea, 0-9. (Omitted when 
station is inland—only 4 figures being 
sent.) 

Upper Winds. 
o groups of 6 letters for each station :— 

D, У, D: Р, D; Рз D, Fa D; V; De Ve 

D, Da D D, D, D, Indicates direction of 

wind at the different 
altitudes. 

Vi Va Va Va V; Ve Indicates force of wind 

at different altitudes. 
D, and V, at 500 metres. 
D, and ¥,,, 1000  ,, 
Р, and Ўз 1500  , 
Р, апі У, 2000  ,, 
Р, апі У; 3000 ,, 
Dand ¥,,, 4000 ,, 


WEATHER REPORTS 


The 16.00 and 22.30 programmes. One 
group of 5 figures, one group of 4 figures, and 
one group of 3 figures for each station. 


BBBDD FWTT Bbb 
Upper Winds. 


Two groups of 6 letters for each station. 
D, F1 D: Р, D; Рз D, V, Ds Vs D, Va 

Method of transmitting. The telegrams 
begin with the words :— Meteo, France. 


The groups of figures and the groups 
of letters for each station are preceded by a 
group of two figures indicating the station. 


Missing stations are shown by five X's, 
i.e., xxxxx preceded by the number of the 
station. Groups of figures are given for the 
following stations :— 


01 Iled'Aix 11 St. Matthieu 

02 Baarritz 12 Marseilles 

04 Brussels 13 Mayence (Mainz) 
05 Cherbourg 15 Paris 

06 Clermont 16 Perpignan 

07 Dijon 18 Rennes 

08 Gris Nez 19 Strasbourg 

09 Limoges 


Groups of letters are sent for the following 
stations :— 

03 Bordeaux 

04 Brussels 


15 Paris 
17 St. Pierre 
Quiberon 
14 Montpelier 19 Strasbourg 
For upper winds the following code is 
used :— 
DinrecrioN OF WInp. 


NNE we se md SSW - - -1 
NE - - -b SI^. ж ож =] 
ENE - - -c WSW- - -4 
Eu m ш sA И s a ow 
ESE - - -e WNW  - -m 
SE - - -f NW - - -nm 
SSE - - -g NNW- - -9 
$ - - -A N - =- p 


F 
(Force of wind on Beaufort Scale.) 
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W | 
(Weather by following code.) 


0 = fine, cloudless. 5=rain. 
1 —less than half sky 6—snow. 
covered with cloud 


2-about half sky 


covered with cloud 


than for 8) 


J—about 2 skycovered | 8— fog. 


with cloud 
4 —overcast. 


7 — mist (not wet fog 


but fog less thick 


From 0-1? to 0-4? - - 00 

From 0:5? to 1-4° - - 0I 

From—1-4° to —0-5? - 5] 

Егот—0:4° to —0.0? - 50 
В 


(This figure indicates slope of barometric curve 
for the three hours preceding the time of 
observations.) 


O—Stationary barometer. 


9— thunderstorm. l= Irregular movements. 


bb—Barometric tendency. 


These figures give the barometric move- 


ment in millimetres and tenths. 


C 


(Direction of upper clouds.) 


0=Clouds observed having no appreciable 


l =Clouds coming from the NE 


movement. 
2= ” 
3= » 
4— » 
5= » 
6— » 
T= » 
8— » 


99 


9 — No observations. 


» » 
E » 9E 
» » $ 

» » SW 
» » 

» » NW 
» „ № 

$ 


(State of the surface of the sea.) 

0 = calm—glassy. 

— very smooth—slightly rippled. 
2 =smooth—rippled. 
3 —slight—rocks buoy. 
4 = moderate—furrowed—choppy. 
9—rather rough—much furrowed. 
6 =rough—deeply furrowed. 
7=high—rollers with steep fronts. 
8— very high—rollers with steep fronts. 04 — NE 20 = SW 


2=Rising steadily. 

3= Falling steadily. 

4— Preliminary fall, then rising. 

5 =Stationary, then rising. 
6—Stationary, then falling. 

7 —Falling, then stationary. 

8— Rising, then stationary or falling. 
9—Storm indications (oscillations). 


Speed of Wind. 
Metres per second. 

- - -d 26 - - - 
28 - - - 
30 - - - 
32- - - 
34 - - - 
36 - - - 
38 - - - 
40 - - - 
42 - - - 
44 - - - 
46 - - - 
48 - - - 


Nie гова чау оь BW 


і 
I 
1 
3 E X. ORD А б ә 


0 
2 
4 
6 
8 
10 
12 
14 - =- - 
16 
18 
20 
22 
24 


DD | 
(Direction of wind according to following code, 
unless otherwise spectfied.) 


02 = NNE 18 = SSW 


9 = phenomenal—precipitous. 06 = ENE 22 = WSW 
08 = E 24 = W 
zr 10 = ESE 26 = WNW 
(Temperature.) 12 — SE 28 — NW 
Fifty is added to this number when 14 = SSE 30 = NNW 
temperature is negative (Deg. Cent.) For 16—5 32 UN 
temperatures near zero the following is used. For calm the figures 00 are used. 
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. BOOK REVIEWS 


THE YEAR BOOK OF WIRELESS 
TELEGRAPHY AND TELE- 
PHONY (1920) 


London : The Wireless Press, Ltd., pp. 1,148 
C cxxii ; 106 maps, 33 photographs. 
10s. 6d. net. ` 


HIS is the eighth edition of an 

unique and indispensable work of 

reference, and the present volume 

(although prepared during a 

period of world-upheaval) has 
fulfilled the tradition of its forerunners by 
being an improvement upon the issue imme- 
diately preceding it. 

The Calendar section has been rendered 
more useful by the inclusion of the hours of 
sunrise and sunset in the meridian of Green- 
wich, and the phases of the moon, and the 
section has been amplified and revised 
generally. 

The Record of Development has received 
careful revision at the hands of Dr. N. W. 
McLachlan, and the past year's progress has 
been ably described by Mr. Philip R. Coursey, 
B.Sc. 

‘The Laws and Regulations section displays 
a new and welcome feature in the shape of a 
number of maps, which are incorporated with 
the particulars of the Countries or Districts 
they represent, and show the positions of 
Wireless Stations. “These maps supersede the 
large map of the world hitherto published in 
the Year Book. 

One of the most important sections, that 
ot Land and Ship Stations and their call 
letters, has been brought up to date, and now 
occupies about 380 pages. 

In the Special Articles section are included 
a series ot national résumés of the past year's 
progress in “wireless.” which forms ап 
attractive and authoritative history of 
endeavour and achievement in the various 
countries represented. In the same section 
Mr. W. T. Ditcham, A.M.I.E.E., M.Inst. 
R.E., writes on “ The Progress of Wireless 
Telephony,” and Major C. E Prince, O.B.E., 


on “ Wireless Telephony and its Application 
to Aircraft.” Mr. С. M. Wright contributes 
a valuable article on “ Direction Finding,” 
and Mr. F. P. Swann deals with the subject 
of “ Valve Amplifiers for Shipboard Use.” 
* Valve Patents for 1919," by Mr. I. Shoen- 
berg, is a carefully compiled article of extreme 
Interest and utility, and the important subject 
of Meteorology and Radio-communication is 
dealt with by Lieut.-Col. E. Gold, D.S.O., 
F.R.S., his article being closely followed bv 
an excellent collection of data in connection 
with International ''ime and Weather Signals. 

Major Robert Orme, B.A., writes on 
“ Radiotelegraphy and Aviation," and Mr. 
A. К. Hinks, M.A., F.R.S., the Secretary of 
the Royal Geographical Society, describes the 
inter-relationship of time and wireless tele- 
graphy. | 

The Useful Data section has received 
skilled attention from Mr. E. V. Appleton, 
M.A., B.Sc., who has revised and augmented 
it, and the record of the literature of wireless 
telegraphy and telephony, published during 
1919, has been collected into what is one of 
the most useful sections of the book. The 
last-mentioned section comprises:—(a) New 
books dealing with wireless published during 
1919, and new radio periodicals started 
during 1919 ; (4) résumé of articles published 
during 1919. ‘This sub-section is divided 
into parts, such as Radio-frequency Measure- 
ments and Theory, Transmitting Apparatus, 
Radiotelephony, etc., a method which greatly 
facilitates search. (c) Standard publications on 
wireless. This sub-section is divided into 
parts which separate the literature of various 
countries. Both books and periodicals are 
classified in the Literature section. 

In spite of the fact that a very large amount 
of extra matter has been incorporated a 
skilful selection of type has averted the 
production of an unwieldy volume; the 
printing is excellent, and the photographic 
illustrations possess a high order of interest for 
all who desire to keep in touch with modern 
wireless apparatus. 
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QUESTIONS AND ANSWERS 


NOT E.—THhis section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters perlaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Quertes should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5' All queries must 
be accom panied by the full name and address of the sender, which їз for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a ** nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


STUDENT (Cahirciveen).—-A Senior Operator 
is entitled to wear two rows of gold braid with a 
diamond between them; a Second rator 18 
entitled to wear the two rows of braid, without 
the diamond; and а Third Operator, one row of 
braid. 

D.C.M. (Cardiff).—Kindly apply to the firm 
you mentioned. as they can give you much better 
than ourselves the information you require. 

AMATEUR (Weybridge) asks (1) Is it necessary 
to have a permit or a licence for a receiving station 
and aerial only. 
application for such licence, (3) Can firms supplying 
wireless outfits demand to see a licence before selling 
such wireless apparatus. 

(1) Yes, a permit. 
London. (3) Yes. 

R.T.T. (Birmingham).— Yes. А Post Office 
permit must be obtained before erecting an aerial 
for receiving messages. The fee for such & permit 
is 10s. This covers the erection of the aerial and 
apparatus. 

J.T. (Venlo, Holland).— (1) The wireless tele- 
phony you heard originated from the Marconi 
Station at Chelmsford. It was a long-distance test, 
extending over two weeks, and is now finished. 
(2) Poldhu sends press at about. 1 a.m. 

RADIO (Burton-on- Trent) has annoying induc- 
Hon from А.С. supply, there being both lights and 
motors on the premises. He asks for advice. 

We are afraid his prospects are not very good. 
Some improvement might be effected by screening 
the receiving gear in a metal case. It might be 
possible to balance out some of the induction by 
suitably placing a coil in the aerial circuit, but this 
is by no means certain. The earth lead is too long; 
shortening this might help, as might a small 
condenser in the earth lead. 

C.E.S. (Dublin) sends a sketch of an oscillator 
(Fig. 1) consisting of two metal plates, 6 feet apart, 
connected by a few turns of wire. He asks what would 


(2) The Secretary, G.P.O., 


4 -ft-—-. 


е Nt -> 


Fig. 1. 


be the approrimate wavelength, and if it could Бе 
used in a simple valve circuit (Fig. 2) for demon- 
struting wireless telephony over a few yards, using a 
crystal receiver. If not, what lines would be better 
to go on. 


(2) Where to apply for forms of ` 


The wavelength might be from 15 to 30 feet. 
We are afraid you would find it very difficult to 
induce the set to oscillate on such a short wave- 
length. You show grid control. For such a set a 
microphone direct in the oscillating circuit would 
be simpler and much better. You would find it 
difficult to receive such short waves, even if you 
could produce them, which is very doubtful. 
Increasing the anode potential would probably not 
help you much. A much better line would be to 
abandon the idea of using extremely short wave- 
lengths in favour of a workable wavelength in a 
closed circuit. By suitably adjusting the area of 
your loop of wire you should be able to get a range 
of a few yards only on a wavelength of, say, 300 ms 
quite easily. 

D.C.F. (Tunbridge Wells) has a pair of ' phones 
wound to 750 ohms, which he wishes to use for crystal 
reception. He asks (1) Whether they can be used 
with a telephone transformer. (2) If so, what 
windings should be used. (3) If it would be better 
to dispose of them and get new ' phones of either high 
or low resistance. 

(1 and 3) The 'phones, if well made, should be 
quite satisfactory with a suitable transformer. 
There is no need for you to get others of more 
usual resistance. 

(2) The transformer should be similar in con- 
struction to that described in the March Wireless 
World, but should have more turns of rather finer 
wire on the low resistance side. In place of the 
6 oz. of No. 30, suggested in the article referred 
to, use about the same weight of No. 36. The other 
details of construction should be as given in the 
article. 

W.H.D. (Windsor) asks (1) What resistance to 
wind 'phones to, with No. 50 copper wire, for use 
with a platinum silicon detector. (2) What length 
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and gauge wire would be required for an inductance 
to tune to 3,000 та. with about 40 ft. of double-unre 
aerial. (3) If the ' phones should be single or double. 
(4) If a licence 1s necessary for a receiving set if 
valves are not used. 

(1) Wind on as much wire as you can get on the 
bobbins—some thousands of ohms, at least. 

(2) The dimensions of the aerial given are 
rather vague, and we can therefore only give you 
approximate figures. Try a former 15 cms. in 
diameter and 30 cms. long, wound full in one 
layer with No. 30 wire. 


(3) Double headpiece 'phones are generally 


preferable. You could use single, however, if you 
wished. 

(4) Yes; apply to the Secretary, G.P.O., 
London. 


F.J. (Kentish Town) asks for a complete diagram 
of a receiver, stipulating that only the following items 
should be used —asingle slide tuning coil, loose coupled 
tnductance, one condenser (variable), valve, filament 
uL H.T. ditto, filament resistance, and grid 

г P 

We think this is a rather unsatisfactory point 
of view from which to design & good receiver ; 
we should prefer to settle the type of receiver 
first, and then fix what apparatus would be neces- 
sary for use in it. Moreover, it is difficult to advise 
the best disposition of the apparatus without more 
knowledge of the dimensions of the components. 


Fig. 3. 


However, if the various parts are of suitable sizes, 
the above diagram might give fairly satisfactory 
results. (Fig. 3.) 


G.P.K. (Leeds) (1) has a French valve which 
gives good signals for about 10 seconds after switching 
on the batteries, the signals then fading away and 
recovering again after a few minutes’ rest. The 
circuit behaves normally with a different valve. He 
asks the reason for this. (2) He wishes to make a 
continuously variable inductance ир to 2,500 mhys. 
and asks if it will be possible to do so by making a 
col with about 20 tappings, and adding a spherical 
coil at one end as a variometer to give fine adjustment 
between the tapping points. (3) He also asks whether 
A.C. at 50 ~ can be used for lighting the filament of 
a Н.Е. amplifying valve. 

(1) The effect might be due to a partial short 
between the plate and the filament, making the 


H.T. current excessive, causing polarisation of the 
H.T. battery; or it might be due to a change in 
the hardness of the valve. We are afraid we cannot 
say without an examination of the valve. 

(2) This method should be quite satisfactory. 

(3) This would not be satisfactory. Even if you 
rectified the A.C. you would need elaborate and 
very expensive condenser arrangements to smooth 
out the resulting uni-directional pulses sufficiently 
for use as you wish. The method is not practicable. 


S.J.R.B. (Southsea) asks for the dtelectric con- 
stants of the substances mentioned. below. 

The values vary & good deal with the exact 
composition and physical properties of the sub. 
stances— except, of course, in the case of air. The 
following ranges cover the usual values obtained :— 


Aim —- - — 1.00 

Ebonite - — 2.0 to 2.75 

Mica - - - 8.0 

Glass - - - 6.0 to 7.5; but certain 


special sorts may be as 
low as 3.0 to 3.25 
2.0 to 2.35 


R.B. (Peterborough) refers to Bangay's ‘* Firat 
Principles," Fig. 283, and asks (1) Whether a single 
slide inductance wound with, say, No. 28 wire, 
would be suitable for the sheath inductance. (2) 
Whether about 10 turns would do for the reaction 
cou, and (3) Sends a diagram of a receiver, and asks 
whether the transformer shown should be air or 
tron cored. 

(1) The coil should certainly be single-layered, 
and No. 28 would be а]! right for the wire. It would 
be better wound without any. slider, and the circuit 
tuned by the variable condenser across it. 

(2) Unless your wavelength is to be very small 
you will probably want more than 10 turns. Try 
about 50 to begin with. 


Paraffin wax  - 
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(3) Neither type of transformer would give 
results with the circuit you show. (Fig. 4) You 
can either omit the crystal and use an iron-cored 
L.F. transformer, or retain the crystal, put a variable 
tuning condenser across the side of the transformer 
connected to the crystal and the ‘phones, and 
make the transformer air-cored H.F. 
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A.N.T. (Cardiff) sends two diagrams of a 
proposed receiver of somewhat unusual type, which 
he wishes to have a range of 400—15,000 ms. He asks 
(1) What values certain inductances and condensers 
should have. (2) What should be the capacity of a 
grid condenser, (3) If a leak across a grid condenser 
із necessary. (4) What value another special induct- 
ance should have. 


You will probably find it difficult to make а 
receiver satisfactory over such a large range. 
(1) C, should be about 0.0005 mfds. 
L, might be about 500 mhys. You will have 
to find the best value by experiment. 
L4 should be about 120,000 mhys. 
(2) The grid condenser should be about 0.0002 
míds. 
(3) Yes: 2 or 3 megohms should be & suitable 
value for it. 


(4) We should prefer to omit inductance L,' 


(Fig. 6) altogether. making the connection from the 
L, C, on the side of the grid condenser nearer to 
the plate of the first valve, as in your Fig. (a), which 
should be satisfactory for spark working. 


C.E.W. (New Cross) asks (1) What effect, with 
formula, a condenser has when placed in series or in 
parallel with an inductance. (2) Whether in deter. 
mining what inductance is required for a certain 
wavelength it is necessary to include the maximum 
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capacity of the condenser to be used with и. (3) 
Whether it would be possible to make a variable 
inductance to tune a circuit from 1,000 to 15,000 ms. 
on the variometer princi ple without the use of tappings. 
(4) What is the best way of getting over the difficulty 
of an excessive length of earth lead when using an 
upper room for reception. . 

(1) A detailed description would take more 
space than we caf spare. Consult a book on 
alternating current principles. The formule for 
the resultant impedance of & condenser and induct- 
ance are as follows: (a) in series, 2—1 / Co, 
the resistance being assumed negligible, and 
«€ —23* х the frequency. 


L : 
C(Lo—l/ Co)' the resistance being 
negligible, as before. 

(2) It is'certainly necessary to calculate the 
amount of inductance required by means of this 
value of the capacity and the formula connecting 
inductance, capacity and wavelength. 

(3) No; it would be impossible to get such a 
large range of inductance as you would require 
from the variometer principle alone. 

(4) If you have а water-pipe near, earth to it. 
If not, you might try the effect of а balancing 
capacity of large area near your set. 1% would, 
however. probably not give you very good results. 


(b) in parallel, 


. We do not know of any simple way out of the 


difficulty. 


C.C.N. (Leicester) wishes to use a chimney 80 ft. 
high for one mast of his aerial, and asks (1) If the 
lightning conductor would seriously affect reception, 
and whether it would improve matters if a switch 
were inserted in the lightning conductor. (2) What 
+з the meaning of the statement that the lightning 
conductor has a radius of attraction of 20 feet. 
(3) If C.W. can be received with a crystal and a 
tikker, and if зо, where it should be inserted. 


(1) The lightning conductor should not very 
greatly affect the signals, unless the down lead is 
close to it. From a wireless point of view it would 
be better to break the wire with a switch, if there 
are no other reasons which make this undesirable. 

(2) This probably refers to the range within 
which the conductor is considered to give complete 
protection from lightning discharge. 


aL 


1 


Fig. 6. 


(3) The tikker is most simply used in the place 
of a crystal, and not with it. If you wish to use 
both, & suitable place for the tikker would pro- 
bably be as shown at T in Fig. 6. 
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CAN WE UTILISE SOLAR 
HEAT-ENERGY ? 


THERMO-ELECTRICITY AND 


SOME OF ITS 


APPLICATIONS 
By Рнил К. Coursey, B.Sc., A.M.I.E.E. 


HE sun is a vast storehouse of 

energy—energy that is continu- 

ally being dissipated into space 

and whose influence can be felt 

to the uttermost recesses of the 
Solar System. The sun's energy is in the 
form commonly known as heat energy, and 
its distribution throughout the solar system 
takes place by radiation. Heat—or, rather 
that manifestation of energy which we 
usually call heat—is commonly transferred 
from one body to another by one of three 
ways, styled respectively—Conduction, Con- 
vection, and Radiation. 

Conduction of heat from one body to 
another can only take place when the bodies 
are in actual contact, either directly or through 
some intermediate material substance, so that 
the molecular vibrations of the body at the 
higher temperature can be communicated to 
the one at the lower. 

Convection is essentially a process involving 
the action of a fluid as the intermediate 
material acting as the transmitting medium. 
It first involves the transmission of the heat 
energy to the particles of the fluid by con- 
duction from the hot body, and then a change 
in the density of the fluid with increase of the 
temperature of its parts. А difference in 
density between its parts causes the establish- 


ment of circulating currents in the fluid, a — 
redistribution of the heated parts being ,^. 
thereby effected К. 

In the third method the transference of the 
heat energy does not involve the intermediary 
action of any material body, but the setting 
up of electromagnetic waves in the aether. 
These waves are of precisely similar nature 
to ordinary light waves (with which they are 
frequently, but not necessarily, accompanied) 
and to the longer electromagnetic waves used 
in wireless signalling. Their place in the 
aether spectrum partly fills up the space 
between the longest infra-red light waves and 
the shortest electromagnetic waves produced 
by direct electrical means in the laboratory.* 

The mechanism of the transmission of the 
heat energy is therefore precisely similar to 
the radiation of electromagnetic energy from 
an ordinary wireless transmitting station. 

The energy radiated from the sun per 
square mile of its surface has been estimated 
to be of the order of a quarter of a million 
H.P., giving a total radiation of 560 thousand- 
million-billion horse power. Of this prodigious 
amount the earth, by reason of its compara- 
tively small size and large distance from the 
sun, receives but а minute portion—but 


"бөө Wireless World, April 17th, 1920, Fig. 1, 
page 39, 


181 


JUNE 12, 1920 


even this “small” quantity amounts to the 
receipt of a total of about 200 billion H.P. 
on the earth's surface. 

Can we by any known means utilise any 
appreciable part of this energy? ‘The total 
power requirements of the whole British 
Isles do not amount to anything like the 
above figure, and so could all be obtained 
from the energy received on a few square 
miles of the earth's surface near the equator, 
even supposing that the efficiency of the 
conversion of the heat energy to, say, electrical 
energy amounted to but 10 per cent. 


Fig. 1. A Laboratory form of Thermopile. 
(Courtesy of F. E. Becker & Co.) 

Various means have been proposed from 
time to time for utilising this energy source, 
and these have perhaps received more atten- 
tion than usual at the times of the periodical 
recurrence of the scare about vanishing coal 
supplies. Perhaps the commonest suggestion 
of all is that of erecting large concave mirrors 
to concentrate the sun's heat rays upon a 
boiler, so as to heat water and generate steam 
which may then be employed, either for water 
pumping and irrigation, which constitutes the 
most prevalent demand for power in hot 
climates, or else for the generation of electrical 
energy, using.a steam engine to drive a 
dynamo. This is evidently a very roundabout 
method, and one of consequently very low 
efficiency, certairily not over 10 per cent. At 
the present time no really satisfactory solution 
of thé problem has been obtained, largely on 
account of the above difficulties and low 
efficiency. Any such method is evidently 
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most suited for use in hot climates, deserts, etc., 
where there is very little cloud to absorb the 
energy before it reaches the earth's surface. 

Another possible method— but, again, one 
that has not yet received practical applica- 
tion—is based on the phenomena of thermo- 
electricity. If two pieces of different metals 
are placed in contact with one another and 
the junction heated, while the remainder of 
the material is kept cool, it was found by 
Seebeck, in 1822, that an e.m.f. was set up 
between them, and if a closed path is provided 
between the cool ends of the material a current 
will be set up round that circuit. The e.m.f. 
established at the hot junction between the 
materials in this manner depends upon the 
nature of the two substances forming the 
junction, and the rise in temperature of the 
junction as compared with the cool ends of 
the materials. 'This e.m.f. is, however, in 
all cases only a small fraction of a volt. 

The various known conducting materials 
may be arranged in order of their thermo- 
electric power, and for this purpose it is 
customary to take lead as an arbitrary standard 
of reference with which to compare the other 
materials. A table summarising this property 
of various materials is given below. 


Thermo - Electromotive 
; force in volts for hot 


Material. ; Junction temperature 
| 2100*C. and cold junc- 
| tion = 0°C 

Bismuth - - - | + 0.00682 
Cobalt - - - | -+ 0.00320 
Nickel - - =; + 0.00246 
German Silver .g -2- 0.00148 

Soft Platinum - - + 0.00012 
Aluminium - si -- 0.00006 

Tin MEE - . + 0.00001 
Lead - - - — 
Copper - - — 0.00017 

Hard Platinum md — 0.00022 
Silver е А - | — 0.00029 
Gold - - - | — 0.00033 
Zinc - - - st — 0.00035 

]ron - А - — 0.00149 
Antimony - - — 0.00463 
Tellurium - - approximately — 0.05 
Selenium - * — 0.08 


The values of the thermo e.m.f. as given in this 


table vary considerably with the purity: of the 
materials. 
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To obtain the thermo-electromotive force of 
any given combination by means of this table, 
the e.m.f..due to one material (referred to lead) 
should be subtracted algebraically from the 
e.m.f. of the other (relative to lead). The 
figures given in the table refer to a hot 
Junction temperature of 100°С, and a cold 
junction one of 0°C. 

Owing to the small value of this e.m.f. it 
is evidently desirable to connect as many 
Junctions in series as practicable so that an 
e.m.f. of more reasonable order of magnitude 
may be obtained. A typical form of 
thermopile, as such a collection of 
junctions is frequently termed, is 
illustrated in Fig. 1. The instrument 
there depicted is a usual laboratory 
form suitable for experiments designed 
mainly to indicate the properties of 
thermo-electricity. 

To employ this principle for the 
practical utilisation of solar heat-energy . 
would evidently require the use of an 
immense number of cells in series in 
order to secure terminal voltages at all 
approaching ordinary working values. 
Thej Junctions would also require to be 
constructed on a substantial basis to fit 
them for carrying comparatively large 
currents. The cost of such an instal- 
lation would therefore be rather large, 
although it should be noted asa set-off 
against this that the construction, 
involving merely the contact between 
two different metals should not involve Fig. 2. 
such technical difficulties, nor 
insulation troubles, as are sometimes 
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It is used, for instance, for the determina- 
tion of high temperatures (of furnaces, etc.), 
by measuring the thermal radiation from the 
inside of the space of which the temperature 
is to be determined. Such instruments are 
termed pyrometers. 

Thermometers are also constructed parti- 
cularly for use at moderately high temperatures 
—],000?C, or less—in which the indication is 
obtained on a galvanometer connected to a 
thermo-junction enclosed in a heat-resisting 
tube, which can be immersed in the high 
temperature material. 

In investigations of the extreme 
infra-red, or “ heat " end of the spec- 
trum, very small thermopiles are often 
employed, made up in the form of a 

single narrow line of junctions, to 
measure the intensity of the radiation 
at wavelengths beyond the visible 
а limit ; and as another interesting ap- 
plication may be mentioned Duddell's 
thermo-galvanometer, one of the most 
sensitive of instruments for the 
measurement of very small alternating 
or high-frequency currents. In this 
apparatus a minute thermo-junction, 
marked B: Sb in Fig. 2, is suspended 
from the lower end of the moving coil 
. L of a galvanometer, and connected 
іп series with that coil as shown. 
Sb Immediately under that thermo- 
_Heater junction a small heater wire is 
mounted, through which the alternat- 


Diagram- ing currents are passed. "The small 


such matic Arrangement amount of heat radiated from this wire 
of Duddell Thermo- 


galvanometer show- 


slightly warms the thermo-junction, 


encountered in the design and con- ing Heater and Ther- and so gives rise to a thermo-e.m.f., 


struction of ordinary electrical machin- 
ery. It is doubtful, however, if the 
efficiency of the method would be 
very high.* 

The smaller type of thermopile has, how- 
ever, many interesting applications to which 
only a passing reference can be made in this 
article. 


bridge 


Co.) 


i | Another interesting suggestion for the utilisation 

of Solar Energy was recently put forward by Mr. 

A. A. C. Swinton ina letter to Nature on Dec. 18th, 
1919. 


mojunction wires. 


(Courtesy of Cam- 
and Раш 
Scientific Instrument 


and hence to a deflection of the moving 
coil, as indicated by a spot of light re- 
flected from the mirror M. 

Thermopiles may, like selenium cells, 
be used for telephony with light rays[ as the 
heat radiation accompanying such rays affects 
the thermopile. The visible light may also, 
if desired, be cut off entirely and the com- 
munication effected by an invisible beam of 
heat rays between the two stations. 


{ See previous article on Selenium Cells, Wireless” 
World, Vol. 8, pp. 145-149, 1920. 
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FRAME AERIALS 


FOR RECEPTION 


THEIR THEORY, DESIGN, CONSTRUCTION 
AND USE 


(Concluded from page 155). 


THe Desicn оғ Loop Agria.s. 
The efficiency of a loop aerial used for 
reception may obviously be measured by the 
voltage to which the tuning condenser can be 
charged by the effective e.m.f. set up in it. 
The voltage in the case of any loop has 


| NAL 
been estimated to be proportional to EU. 
where N == number of turns on loop, 


4 = area of a turn, L = self-inductance of 
loop, А = wavelength, and R = Total 
effective resistance of loop. 

© The value of this “ reception factor,” as it 
is termed, evidently should be our chief care 
in designing a frame aerial, and should, of 
course, be as high as possible. “The problem, 
however, is not so simple as it might appear, 
for keeping the quantity NÆL constant does 
not result, as might be supposed, in a con- 


stantly increasing efficiency as the wavelength ' 


(A) is decreased. Nor does the steady 
increase in the area and number of turns of 
the loop result in a proportionate gain in 
etliciency, for such increase naturally raises the 
fundamental wavelength of the loop, and 
when this approaches half the wavelength of 
the incoming waves, the efficiency begins to 
fall off. Indeed it is verv evident that for 
any given wavelength one particular combina- 


tion of N and J is by far the best. 


Туре and Size of Loop. 

Of the two types of loop aerials most easily 
made—the solenoid and the flat spiral 
(or pancake)—the former is preferable 
if only for its simplicity. The frame itself 
should be rectangular, but not necessarily 
square. As there is one particular size of loop 
most suitable for reception on a given wave- 
length, this part of the design depends largely 
upon the special needs of the designer. Most 
people will no doubt require an aerial for 
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general use, and therefore should remember 
the general principle that within certain 
limits the best combination is a large loop 
with few turns for short waves, and for long 
waves more turns on a somewhat smaller 
frame. It is a good plan to have two loops 
of different size made up. The writer uses 
one, 3 feet square, and a small experimental 
type only 1 foot square. Surprisingly good 
results can be obtained with this small loop, 
which scores because it is easily manipulated 
with one hand and can stand comfortably on 
a chair. For amateurs, especially those who 
desire to use the aerial indoors, a 3 feet loop 
is recommended ; anything larger than this 
will be found cumbersome. 


Number of Turns. 
For general search purposes it is best 
to employ a considerable number of turns 


because loops so designed are efficient 
over a greater range of wavelength 
than those with only а few turns. Hence it 


is desirable to use a wire which has as low a 
resistance as possible. Bearing in mind that 
the spacing of the turns is a most important 
point, it is at once obvious that on a former 
or frame of moderate width, say 4 or 5 inches, 
the approximate number of turns required wil 
become apparent as soon as the spacing 1s decided 
upon. It would be possible to give a table 
showing the correct number of turns on frames 
of various sizes for certain wavelengths, but 
it 1s believed that few amateurs desire to 
confine themselves to so narrow a field and 
so with the foregoing hints the matter i5 left 
to their own judgment and taste. 


Best Spacing between Turns. 

In order to keep the resistance of the coil 
as low as possible the turns must be well 
spaced. As, however, this reduces the induc- 
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tance it should only be resorted to where 
moderate wavelengths are to be received. 
For a frame 2 feet square the best spacing is 
3/16ths inch, and for a 4 foot frame } inch, 
whilst for a 5 foot frame the spacing required 
would be about 5/16 inch. This is where 
one advantage of the “pancake” type 
appears, because with this type large spacing 
does not necessitate a wide frame. A few 
experiments in winding will soon reveal the 
most suitable combination. 


Type and Size of Wire. 

The reader is advised to use insulated 
copper wire of whatever size is most con- 
venient to him or his purse, so long as it is 
not too fine. Experiment shows that one 
size is best for one wavelength and another 
size for a different wavelength. Certain 
. advantages attach to the use of stranded wire 
in some cases and disappear when different 
wavelengths are being received, so that as the 
amateur is not as a rule particularly con- 
cerned with quantitative experiments he 
cannot go far wrong if he winds his loop with 
fairly stout bell-wire or lamp *' flex." 


Design Chart. 

Fig. 13* is very useful in cases where it is 
desired to design loops for the reception of 
certain wavelengths. Let us suppose that we 
wish to know the best combination of size 
of loop, number of turns, and spacing for the 
reception of Eiffel Tower time signals. ‘The 
wavelength is 2,500 metres. Reference to 
the bottom portion of the chart shows the 
following :— 


Size of LOB? No. of ‘Turns | Spacing Spacing 
4 feet 50 | 4inch 
6 feet 40 ‚ Tj16ths inch 
10 feet 23 |  # inch 


Next, referring to the top portion of the chart 
we find that the all-important “ reception 


* Theory and Practical Attainments in the Design 
and Use of Radio Direction-Finding Apparatus using 
Closed-Coil Antenne. S. Blatterman, Journal 
of the Franklin Institute, September, 1919. 
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factor " for each of the above sizes of loop ts 
as follows :— 


——— — c 


Gide of Loop Reception Factor 
4 ra 6,400 
| 6 feet 9,300 
| 10 feet 8,600 


| 


——— ————— 


which shows that to receive а 2,500 metre 
wave, a 6 feet loop with 40 turns yths of an 
inch apart is the most efficient of the ex- 
amples given. 

This requires a large wide frame, but it 
should be noted that these dimensions are 
not essential. ‘They are, however, the best 


for 2,500 metres. 


SoLENOID 


Fig. 14. 


The tuning condenser used with any loop 
designed for a given wavelength should not 
have a greater capacity than 0-001 mfd. 


CONSTRUCTION. 

Fig. 14 shows the two forms of loop aerial, 
the solenoid and the “ pancake,” but the 
following remarks are intended to apply to the 
first named type although in some points they 
refer to both. 

The first consideration is the frame itself. 
Each side of this should be some 4 or 5 inches 
wide unless designed for a certain wavelength, 
in which case the width 1s governed by the 
required spacing. It is worth while to dove- 
tail the joints in order to preserve a true 
rectangle. For convenience and accuracy in 


186 


FRAME AERIALS FOR RECEPTION 


winding the four edges over which the 
wires pass should be notched, after the spac- 
ing has been decided upon. Each side need 
.not necessarily be of solid wood but may be 
made as a framework only. 

Besides being made capable 'of rotation 
about a central axis the frame should be 
pivoted laterally so that it may be swung to a 
position in which its plane is parallel to the 
earth. In such a position the aerial is non- 
directional and may be used as a general 
stand-by. Once the desired station is tuned 
in, the frame may be dropped to the vertical 
and used as a direction-finder. In order that 
the frame may be used horizontally, the pivots 
should be made somewhat tight so that the 
frame will remain horizontal. An accurately- 
drawn compass-card must be fixed as shown, 
and a suitable pointer arranged. 

The winding should permit both ends of 


Fig. 15. 


1 

2 

3 : 

4. Swing bar (wood 
5 

6 


. Frame ( 


; ng s 
. Swivel block (wood). 
. Compass Card (three-ply wood or cardboard 
with paper dial stuck on). 
7. Pointer (tinplate or aluminium). 
Fig. 16 shows constructional details of the frame. 


the wire to leave the frame from the bottom 
centre, a little slack being left to enable the 
frame to be rotated through 180 degrees and 
to the horizontal. 

The base of the whole instrument should be 
made from stout, well-seasoned wood, suffi- 
ciently heavy to keep stationary during the 
manipulation of the frame. | 

Fig. 15 shows a simple form of frame, but 
the amateur, having grasped the essentials, may 
modify that particular type to suit his require- 
ments, his purse or his ability as a carpenter. 
He should not, however, construct a frame 
for regular use smaller than 3 feet square, 
because if he does he will find that he will have 
to load it up with a large amount of A.T.I. 
Using a 3-foot frame wound with ten turns 
of ordinary bell wire, with a spacing of about 
% inch, the writer found that only about 20 
turns of a coil of 6§ inch diameter (No. 22 
wire) were needed as А.Т.І. for 600 metre 
waves, when a condenser of 0-0008 mfd. was 
placed across the loop. "These figures may 
serve as a guide to design. 


THE Use or THE Loop AERIAL. 
First of all, by means of a reliable compass, 
set the frame so that the compass card points 
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due N. and S. If convenient, it is a good 


plan to mark on the floor the position of 
the base when the N. point of the card 
points due N:; this saves one from re- 
peating the process every time the frame is 
used, because, luckily for us, the positions of 
poles do not change from 


the magnetic 


day to day. 
Then set 
the frame hori- 
zontaly and 
tune in some 
station the 
direction. of 


which is 
known. Sup- 
pose we 
choose Havre 
(FFH), a 
station which 
can be easily 
heard with a 
valve amplifier 
. anywhere in 
the British 
Isle. Havre 
is approxi- 
mately south 
of London, 
and therefore 
(if the frame 
is in London) 
when it is 
tuned in and 
the frame is 
lowered ` for 
D.F. work the 
latter will 
point roughly 
N. and S. after 
retuning. Listen to the signals for a little 
while in order to judge their strength 
and then swing the frame round 180°. 
Again judge the strength of the signals and 
then mark whichever end of the frame pointed 
S. when the signals were strongest. You may 
then know when receiving any other station, 
that the marked end points in the direction 


New 


THE WIRELESS WORLD 


of that station when you have found the posi- 
tion of the strongest signals. ‘This direction 
may then be read off on the compass-card and 
may be checked, if you wish, by means of 
your compass and a good map. This process 
gives the direction of the transmitter but 
not its position, for, unfortunately, we 
have not yet 
devised a 
method of as- 
certaining by 
means of a 
single receiver 
the distance ot 
the trans- 
mitter. 


Hints. 

Do not for- 
get that if the 
connections of 
the frame to 
the receiver 
are reversed, 
the direction 
shown by the 
frame will be 
reversed. Pro- 
vide against 
this contin- 
gency. 

Use a small 
A.T.I. in pre- 
ference to a 
few turns of a 
large coil. 
Dead turns 


Photo Press. 


Frame Aerial erected on the top of the Times Tower at ў 
York. are not advis- 


able and upset 
the accuracy of your work. 

Keep the frame, the detector and the fila- 
ment and H.T. batteries as high as possible 
above the earth. 

If possible, find out the natural wavelength 
of the frame and the capacity of your con- 
denser. Do not work in the dark, but know 
with what dimensions you are dealing. 
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Wireless Telephony coming into its Own. 
Not only by those who are more or less familiar 
with its values and uses, but also by those who are 
in а measure ignorant of its possibilities, the 
utility of the wireless telephone is being generally 
admitted to be superior in every way to the ordinary 
line instrument. 
made tests with а view to keeping headquarters 
in communication with the scene of a fire. and the 
result oi these tests was such that one is led to 
believe that before very long every fire-engine 
will carry as part of its equipment a wireless tele- 
phone! Another instance is to be found in South 
Africa. where, the chief industry, being farming, 
wireless telephony is being seriously considered as 
а means whereby farmers can link up their various 
areas, thus maintaining communication with their 
foremen. neighbours and distant towns. 

The Forest Service of the Western United States 
has already adopted wireless telephone apparatus 
as part of its standard equipment, and in practical 
tests it was proven that such apparatus was more 
serviceable for reporting fires than is the line 
telephone ; more practicable, inasmuch as that it 
is less liable to damage by the omnivorous flames 
of forest conflagrations. 

In one instance more than ninety miles oí tele- 
phone line were destroyed by fire, interrupting the 
service for more than a week. As against this, a 
wireless telephone installation was in one case 
saved, by floating it upon a log raft on a neigh- 
bounng lake, while the forest fire swept by; 
thereafter communication was re-established and 
maintained in less than one hour. 

The accompanying illustration shows a typicai 
commercial wireless telephony set, the undoubted 
efficiency of which is gaining more favour every 
dat. 


ecently the London Fire Brigade ' 


I.R.E. Gold Medal for 1920.— The Institute 
of Radio Engineers! Gold Medal for the year 1920 
has been awarded by the Board of Direction of 
the Institute, to Senatore Marconi. 

French Ю.Е. Stations.—Griz-Nez (FNZ), not 
yet opened ; Le Havre (FFU); Bernieres (UHN): 
Cherbourg (FFC); Treguier (FQC) ; Ouessant-Pen 
ar Roch (FHY), (replies through FFF); Brest 
Guipavas (FHA); Brest Capucins (HUD), (replies 
through FFK): Pointe du Raz (FPU): Lorient 
(FFL); Chemoulin (FUH); Rochefort Soubise 
(HOB): Barre de l'Adour (FLO); Casablanca- 
Chetaba (ЕСН), (replies through CNP.) These 
stations maintain a watch on 600 metres and reply 
on 130 metres and/or 600 metres. 

German D.F. Stations.—Amrumbank Feuer- 
schiff (КАЕ), 300 m., 600 m.; Borkum Riff 
Feuerschiff (KBR), 300 m., 600 m.; Bulk (KBK), 
300 m. ; Cuxhaven (KCX), 300 m., 600 m.; Eider 
Feuerschiff (KAJ), 800 m., 600 т. Hiderlotsen- 
galiote Feuorschiff (KCL), 800 m., 600 m.; Elbe 
Feuerschiff Eins (KBF), 300 m. ; Norddeich (КАУ), 
300 m., 0600 m., 1,800 m. : Sassnitz (KCV), 375 m.: 
Swinemunde (KAW), 300 m., 600 m.. 1,800 m. ; 
Weser Feuerschiff (KCW), 300 m. The wavelengths 
underlined are those normally used. 

Czecho-Slovakia.—As from January 10th of 
this year the Republic of Czecho-Slovakia became 
an adherent to the Telegraphic and Radio-Tele- 
graphic Conventions. 

‘* Daily Mail ’’ Wireless.— Like many Ameri- 
сап and Continental newspaper offices, the * Daily 
Mail " has taken unto itself а wireless receiving set. 
The set is a Marconi valve type, employing a 6-foot 
wooden frame antenna, and came into experimenta! 
operation on May llith. More of this anon. 


A commercial Wireless Telephony Set. 
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delivered at the Royal Institution of Great Britain 
on Friday. May 21st. Professor J. A. Fleming, 
M.A., D.Sc., F.R.S.. M.R.L. gave an interesting 
and most instructive paper on the Thermionic 
Valve in Wireless Telegraphy and "Telephony. 
Starting from the point where Mr. Edison was 
experimentinz with his carbon filament lamp, in 
1883, Proíessor Fleming led his audience through 
the whole process of evolution and invention, until 
he reached the modern valve. The lecturer, as 
is usual with Professor Fleming, illustrated his 
paper with copious experiments, drawings and 
diagrams. His capabilities as an admirable lecturer 
were yet again indicated in the large audience, and 
the attention with which everyone followed his 
words. 5 


Multiplex Wireless Telephony.— At a recent 
meeting of the Institute of Radio Engineers it was 
reported by Mr. Ryan that two wireless telephone 
conversations had been conducted through a 
single aerial over & distance of five miles. Mr. 
Ryan, who is engaged in extensive wireless research 
work, further stated that many more telephone 
conversations could have been carried on, had 
there been sufficient apparatus at hand. 


The Steady March of Wireless.—-At a recent 
Conference of the Associated Chambers of Com- 
merce of Australia, а motion was unanimously 
passed advocating that the Commonwealth Govern- 
ment be asked to do its utmost in duplicating the 
present Pacific cable and to arrange for wireless 
communication with the United States, Canada. 
and other parts of the world. 

In the Japanese National Budget for the coming 
year provision is made for wireless expansion. 
The renewing of the transmitting and receiving 
apparatus at the Funabashi Station is likewise 
provided for. 

A wireless service between San Paulo (Rome) and 
Kónigswusterhausen (L P), Germany. has been 
established, but at present is only available for an 
hour at a time. 

M. Dunoyer, a French wireless engineer, has 
invented what he terms an " electric safetv lock." 
The arrangement is to direct the course of a torpedo 
and secure its explosion against an enemy warship, 
not only by wireless waves of the right length. but 
also by a proper sequence of Morse signals. Any 
error in the right sequence of dots and dashes 
would run the mechanism down to zero and so 
render the torpedo harmless. Each torpedo launched 
would have its own set sequence of Morse signals, 
eliminating the possibility of enemy tampering or 
interference. 

What would seem to be the first step towards 
linking the West Indies with the American. and 
European continents, is to be found in the fact 
that the Department of the Canadian Naval 
Service, at Ottawa, has recently announced the 
inauguration of a commercial wireless service 
between Canada and the Island of Bermuda. The 
service will be maintained by the wireless station 
at Barrington Passage, Nova Scotia, and the 
Station at Bermuda. 


Naval Observatory Time Signals.-- Шах. 
trating the accuracy of time signals sent out by the 
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Lecture by Dr. J. A. Fleming.—-At a lecture. 


United States Naval Observatory, more especially 
those transmitted by wireless, Mr. C. C. Wylie, of 
the Observatory staff, gives the following records 
of а specimen month (February, 1919). Each 
signal being recorded on the chronograph by the 
standard clock, the amount of error is accurately 
determined. The errors in setting the transmitting 
clock were almost negligible, there being 2 of 
0.02 sec., 21 of 0.01 sec. To the signals from the 
three wireless stations operated by the transmitting 
clock of the observatory, the following corrections 
for lag have been determined: Arlington, + 0.02 sec.: 
Great Lakes, +0.10 sec. ; Key West, +-9.28 sec. It 
is recommended that whenever great accuracy i8 
required, wireless time signals should be used in 
preterence to those transmitted over the ordinary 
telegraph lines. 


Watches versus Wireless.— The use of wireless 
time-signals as a method of measuring longitude 
values has called forth efforts on the part of chrono- 
meter manufacturers to raise their standard of 
accuracy. A number of trials will shortly be 
arranged in which to save time and reduce possible 
errors; watches will be carried backwards and 
forwards by aeroplane between Greenwich and 
Paris; observation beiny made at cach place. The 
results will be compared with the standard deter- 
minations of longitude already made by means of 
wireless signals. 

The invention of the chronometer gave the 
mariner Greenwich time wherever he went. In 
practice, however, the readings given by the 
chronometer were only close approximations to the 
truth, whereas the wireless time-siynal, which is 
received practically at the same moment as it is 
dispatched, provides & more accurate means of 
transmitting time. 

An interesting comparison was made recently 
between longitude values determined by wireless 
telezraphy and those ascertained by means of 
special chronometers. The chronometers were 
conveyed from Neuchatel to Washington, U.S.A., 
via Bordeaux. At Bordeaux the two readings were 
exactly the same and at Washington the difference 
was only 1:6 of a second or an error of about 
300 yards. 


Music by Wireless.— At the recent Conver- 
sazione of the Royal Society, at Burlington House, 
a wircless telephone demonstration was given by 
the Marconi Company. Tunes from a gramophone 
and musical instruments played at the Company’s 
works at Chelmsford were received on a small frame 
aerial which stood on the lecture table. The signals 
were rendered more audible Бу further amplifica- 
tion. 


Questions and Answers.--Our readers will 
confer on us a favour if they will bear in mind 
the fact that we cannot undertake to reply to 
queries by post. The inclusion of a stamped and 
addressed envelope in no way affects this rule. 
Much as we desire to give our readers promptly 
the information necessary for them to be able to 
go on with their work. we cannot, at present, do 
so other than through the Questions and Answers 
poses. 
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SOME OF THE PROBLEMS OF ATMOSPHERIC 
ELIMINATION IN WIRELESS RECEPTION 


By Рнииь R. Coursey, B.Sc., A. M.I.E.E. 


N Ordinary General Meeting was 

held. on Friday, May 215, 

1920, at 6 p.m, in the Lecture 

Hall of the Institution of Civil 

Engineers, Admiral of the Fleet, 

Sir Henry B. Jackson, F.R.S., occupying the 
Chair. 


'The Minutes of the previous meeting were 


read and confirmed. 

The Chairman : I regret to inform you that 
Mr. Campbell Swinton, our President, is ill in bed 
with a very severe attack of gastritis, and is quite 
unable to attend the meeting this evening. There- 
fore I have been asked to take the chair in his place. 
I propose that the Secretary should write в 
sympathetic letter to our President, expressing the 
hope that he will speedily recover. It is very sad 
indeed. because I think it is the first meeting our 
President has not been able to attend. The ballot 
papers for the election of new members have been 
distributed, and it is requested that you will read 
the names through and hand the papers to the 
Secretary. Should you object to any of the names, 
please put & cross against them. There are two 
other names to be added since the ballot papers 
were prepared, viz., Brigadier-General Sir Henry 
Capel Holden, K.C. B., F. R.S., who is well known 
to you, and also Mr. Sydney H. Naylor, whose 
name has been approved by the Committee. I am 


sorry we could not get the names on the list, but. 


they were not received in time. If anybody objects 
to either of these names will they please write them 
on the paper and put a cross against them. If the 
names are not written down we will consider that 
the votes are in their favour. I hope that is clear. 
Mr. W. Walpole, an Associate Member, has been 
elected by the Committee to-day as a full member. 
The Edinburgh Wireless Society has requested to 
be affiliated with our Society, and the request has 
been granted. I will now call on Mr. Philip Coursey 
to give us a lecture on '' Some of the Problems of 
Atmospheric Elimination in Wireless Reception." 


INTRODUCTION. 

The object of this paper is not so much to 
consider the probable true nature and origin 
of the atmospherics ог X's which are heard 
in wireless receivers, and which are frequently 
such a disturbing element by hindering 
satisfactory radio communication, but rather 


to deal with the problems with which we 
are confronted in trying to eliminate the 
effects of these disturbances, and to indicate 
some of the solutions that have been put 
forward on various occasions. No particular 
claim can, therefore, be made to originality 
in the subject matter described, but it is 
hoped that a systematic collection of the differ- 
ent methods by which this elimination has 
been accomplished to a greater or less extent 
may be of some interest to the members of 
this Society. 

Nomenclature. 

The use of the term “ X" to designate 
these disturbances dates back to the days of 
the early coherer receiver, when all messages 
were recorded on the tape of a Morse inker 
operated from the coherer and its attendant 
relay. On these tapes irregular and un- 
intelligible marks were frequently found and - 
from their unknown source and origin these 
were termed “ X's" The development of 
the more modern sensitive receivers soon 
enabled us to recognise that these X's were 
not all of the same nature. Some evidently 
originated in local thunderstorms and light- 
ning discharges, but others had no such obvious 
origin, and from their widely distributed nature 
(many X's are frequently recorded simul- 
taneously by different wireless stations over 
a large area of the earth's surface) they were 
assumed to be caused bv some widespread 
electrical disturbance of the earth's atmosphere 
as a whole. Hence the now more generally 
accepted term “atmospherics.” A name 
frequently applied to them in scientific litera- 
ture and discussions 15 “strays "—Aand this 
term appears to have received the support of 
the British Association Committee for Radio- 
telegraphic Investigation. Our American 
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friends, however, more usually refer to them 
simply as "static." For the purposes of this 
paper the exact term is really immaterial and 
I тау use any one of them that is most 
convenient, 

The word "atmospheric," however, is 
favoured as being a good all-round expression 
and is equally applicable for the description 
of any or all of the recognised types of such 
disturbances. 

Classification of Atmospherics. 

Atmospherics, in general, have been classi- 
fied into three main types : Grinders, Clicks, 
and Hisses Of these, the first type is 
probably the most prevalent, and includes 
all the various miscellaneous sounds commonlv 
associated with atmospherics, other than those 
specifically described by the second and third 
designations. As a general rule, the * click ” 
variety of atmospheric arises through isolated 
lightning and similar discharges i in the atmos- 
phere, while the “ hisses” are due to static 
discharges from, or to, the aerial itself, such 
as may be caused by induction from highly 
charged clouds, or by charged rain falling 
on the wires. 

‘The effect of the last type of X тау 
generally be eliminated by surrounding the 
aerial wires with an electrostatic shield, 
consisting of a number of wires connected 
to earth through appropriate resistances. The 
aerial itself is thus protected from electrostatic 
induction effects, while the resistances in- 
cluded in the circuit of the shielding wires 
prevent the latter from absorbing a pro- 
hibitive proportion of the incoming signal. 
These shields are frequently called “ Dieck- 
mann cages," from their description by that 
writer, but it appears that the same nii os 
ment was patented by С. W. Pickard i 
1907, some years before Dieckmann's 
account. * 

Electrical Characteristics of Atmospherics. 

I want in this paper to try to set out the 
essential principles underlying the problem 
of eliminating the effect of atmospherics in 
wireless receivers, to demonstrate experiment- 


ally, if possible, the fundamental basis of 
* G. W. Pickard, U.S, Patent No. 842910, 
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these principles, and then to describe some of 
the arrangements that have been tried out 
in practice and have vielded a certain measure 
of success. | 

With this purpose in view, it will perhaps 
be best if I first indicate to you the fundamental 
differences between atmospherics and ordinary 
signals. An ordinary signal current may be 
either an undamped (continuous) oscillation, 
or a damped one, as is well known. Ап 
atmospheric is for,all practical purposes an 
aperiodic impulse, that is to say, it partakes 
of the nature of a non-oscillatory discharge, 
which may perhaps best be likened to an 
electrical blow delivered to the circuit which 
Is affected by it 

The difference between 
solely a matter of decrement. 


these cases is 
Fig. 1 shows 


li- № 


"Yr 


Fig. 1. 
Oscdlograms of current in oscillation circuit to which 


resistance ia gradually added. Curve (d) represents 
an atmospheric. 


a serles of oscillograms of the current in an 
oscillation circuit to which resistance is gradu- 
ally added. Curve (a) indicates the case with 
minimum resistance and represents a slightly 
damped oscillation. In (b) and (c) more 
resistance has been added, and finally curve 
(d) represents the case when the discharge 
is no longer oscillatory and is what is usually 
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referred to as an aperiodic discharge. Such 
an aperiodic discharge may be taken as repre- 
_ senting in a general way the nature of an 
average atmospheric—more particularly those 
of the “click” variety, since the wave form 
of the “grinder” must evidently be more 
complicated in shape, although thesame general 
characteristic of the non-oscillatory discharge 
is in all probability retained.* 

The possibility of separating out the atmos- 
pheric impulses from the desired signals must 
thereiore be made to depend upon this 
difference in their nature, and on the 
difference in the effects to which they give 
rise in the given receiving circuit. It 
should further be evident from an inspection 
of these curves that the separation of 
atmospherics from C.W. signals should be 
easier than their separation from a spark 
signal. This separation of the different types 
of impulse is not, however, quite so easy as 
might at first sight be thought from the differ- 
ent appearance of these curves. This may 
perhaps best be seen by considering the wave 
form of the currents induced in a tuned 
secondary circuit coupled to the aerial in 
which the various impulses are induced. 

In Fig. 2 is shown a series of four oscillo- 
grams indicating the current in a secondary 
oscillatory circuit coupled to the primary in 
which the oscillatory discharge occurs. The 
upper and lower curves marked (a) represent 
respectively the current in the primary and 
secondary for a slightly damped primary 
oscillation when the secondary circuit 15 tuned 
to the primary, and the pair of curves marked 
(b) are similar curves with the secondary 
detuned from the primary. It should be 
noted that in this latter case the amplitude 
of the current in the secondary circuit is 
very much less than in the first case. Curves 
(c) and (d) are corresponding curves for 
the case when the secondary is tuned and 


— ———— 


* It should be noted that the scale of these 
ourves is not uniform, but has been adjusted in 
each case to be more suitable for reproduction, 
while the whole of the oscillation in curve (a) is 
not shown, ав the end of it was cut off by the con- 
tact-maker connecting the oscillograph to the 
oscillatory circuit. 


Fig. 2. 


Oscillograms of currents in primary and secondary 

circuits when tuned and untuned, for damped wave 

signal and also for atmospheric. Curves (a) and (c) 

are tuned, (b) and (d) not tuned. The primary 
curve 18 the upper one in each case. 


not tuned respectively to the primary circuit 
in which an aperiodic discharge occurs, and 
it may be seen from these that the current 
amplitude in the secondary circuit remains 
practically constant and independent of the 
tuning of that circuit while the oscillation 
set up in the secondary has the natural 
oscillation frequency of that circuit. 

This difference in the tuning in the two 
cases can be shown by means of a “ tonic- 
train” signal from an oscillating valve and 
an artificially manufactured X obtained by 
discharging a large condenser through a coll 
coupled to the receiver. Using this apparatus 
it is easily shown that the receiver must be 
carefully tuned to the “ tonic-train” signal 
in order for any sounds to be heard in the 
telephones, whereas the X-impulse can be 
heard at all positions of the tuning condenser. 

These amplitude differences therefore indi- 
cate to us the fundamental method of distin- 
guishing between the effects due to the signal 
which we are desiring to receive and the atmos- 
spheric which we wish to eliminate, and also 
show up the advantages of the use of a highly 
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selective receiver sharply tuned to the incoming 
signal. 
The effect of Coupling 

It may also be noted from similar experi- 
ments to the above that when the coupling 
between the primary and secondary circults 
is weakened the secondary current induced 
by the highly damped primary impulse falls 
off somewhat more rapidly than does that 
arising from the continuous oscillation, and 
hence there is an obvious advantage in using 
as weak a coupling as possible when receiving. 

This simple method of reducing the effect 
of the atmospherics on our receiving apparatus 
cannot be carried very far as if the coupling 
is weakened too much we lose the signal 
entirely, and it is here that the great value 
of the modern valve amplifier may at once 
be seen because by its use we can, if desired, 
weaken the coupling of our receiver to a very 
much greater extent than would be possible 
when using, say, a crystal detector 

It should be noted on the other hand that 
however much the coupling is weakened we 
cannot entirely eliminate the effect of the 
atmospheric. If the atmospheric impulse is 
a powerful one some effect of it will still be 
felt in the secondary circuit however much 
the coupling is weakened. 

Apart from actually wiping out the effect 
of the signal itself if it occurs at the same time, 
a powerful atmospheric also rather tends to 
deaden the sensitiveness of the ear to suc- 
ceeding signals, and therefore it is very 
desirable that the very loud atmospherics 
should be suppressed as far as possible, or at 
the very least that they should be reduced 
In intensity until they are of the same order 
of magnitude and preferably somewhat weaker 
than the signal itself. 

Improved results may frequently be obtained 
by the use of a so-called aperiodic aerial with 
very loose coupling to the receiver. Ву 
the use of an aperiodic aerial is meant simply 
the insertion of a coupling coil in the earth 
lead, this coil being of insufficient inductance 
to tune the aerial to the wavelength of the 
incoming signals. “The aerial circuit is not 
therefore strictly aperiodic but merely detuned. 
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The receiver itself should, of course, be tuned 
to the desired signal wavelength and should be 
very loosely coupled to the aerial coupling 
coil. As we have seen above the effect of the 
atmospheric impulse is to set up oscillations 
їп the receiving aerial of the frequency to 
which that aerial is tuned. If therefore the 
aerial is tuned to a frequency different to 
that of the incoming signal, the atmospherics 
will set up oscillations in the aerial of that 
different frequency and not of the same fre- 
quency as the signal. The signal itself, 
however, will produce very feeble forced 
oscillations tn the aerial of its own frequency, 
and by the use of a carefully tuned secondary 
circuit loosely coupled to the aerial, these 
feeble forced oscillations may be picked up 
and subsequently amplified by a multi-stage 
amplifier, thus giving greatly increased freedom 
from atmospheric disturbances. The use of 
the valve amplifier is essential to the success 
of this arrangement This type of aperiodic 
or untuned aerial may be regarded as a simple 
form of the filtering circuits which will be 
described later on in the paper. 


CLASSIFICATION OF METHODS. 


The various proposed methods of eliminat- 
ing or reducing the effects of atmospherics 
may be broadly classified as follows :— 

1. Intensity Limiters. 

2. Directional Reception Methods. 

3. Filtering circuits. 

4. Methods dependent upon the aerial 

form. 

Each of these will be briefly considered in 
turn, and the chief features of each class 
indicated. | 


1.— [INTENSITY LIMITERS. 


One of the early attempts to effect this 
limiting action was ‘made by L. W. Austin, 
who proposed the use of a special crystal 
contact connected either across the aerial 
and earth terminals or in shunt to the secondary 
circuit of the receiving apparatus with the 
object of limiting the response of the detector 
to a certain definite maximum, whatever the 
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strength of the incoming impulse.* 

The particular crystal combination advo- 
cated, viz., a contact between silicon and 
arsenic, acts somewhat in the manner of a 
self-decohering coherer. The great dis- 
advantage of these limiters is that while their 
resistance is lowered and they are passing the 
atmospheric away to earth, any signal current 
that arrives in the aerial at the same instant 
is also shunted away and its effect on the re- 
ceiver lost, so that if atmospherics are frequent 
very little signal may be received. ‘Their 
chief action is to protect the ear from the 
deafening effect of the loud atmospherics. 
Various other and similar arrangements have 
been proposed from time to time but this 
one of Austin's is one of the most satisfactory 
of its kind. 

Other arrangements which operate in a 
somewhat similar manner are the balanced 
crystal and balanced valve receivers used by 
the Marconi Company. In these instru- 
ments either two crystals or two valves are 
arranged in opposition so that if a strong signal 
or atmospheric is received the effect will be 
largely cancelled out by the opposition of the 


Fig. 3. 


Diagrammatic arrangement of G. M. Wright s Dimmed 
Valve Limiter. 


* Journal of the Washington Academy of Sciences, 
3, p. 386 (1913). Electrician, 72, p. 176 (1913). 


two detectors, but a weak signal will be re- 
ceived on one of them only. Their chief 
disadvantage is that in order to secure the 
best results the strength of the desired signal 
is also considerably weakened. 

Various arrangements of valve limiters 
using valves with dimmed filaments may also 
be classed in this category. One due to 
С. M. Wright is indicated in Fig. 3.1 The 
triode valve V is connected in the usual 
manner of a high frequency amplifying valve 
between the aerial circuit A L, L4 E and the 
receiver proper which is joined to the coil , 
L,. By dimming the filament of the valve 
V until the signal is only just heard any 
stronger impulse that is received will not give 
any louder effect in the receiving telephones 
because the dimmed valve cannot pass any 
larger current. ‘The coil L} coupled to L, 
is added to balance out the effect of the capacity 
between the grid and plate of the valve since 
this capacity acts as a direct coupling between 
L, and L,. The coupling between L, and 
L, should be adjusted until no signals, however 
loud, can be heard when the valve filament 
is switched off. 

An experiment was shown at the meeting 
to demonstrate the limiting effect of a dimmed 
valve. А “ tonic-train " signal was used from 
an oscillating valve, and a limiting valve 
connected between the signal source and the 
receiver proper. When the valve filament 
was bright the signal could be heard at full 
strength but when the filament was gradually 
dimmed the intensity did not diminish much at 
first, but then suddenly fell off to zero as the 
filament was dimmed beyond a certain point. 

An improved arrangement of valve limiter 
has recently been described by L. B. Turner.t 
The arrangement uses two valves and is a 
modification of the “ Kallirotron" amplifier 
described by him in the same paper. The 
circuit is Indicated in Fig. 4. The two 
valves shown are joined up with their 
filaments in parallel. “The anode of one 
valve is connected to the grid of the other 
through the batteries indicated, the resistances 
Е t British Patent, 8926/ 1915. 

(Radio Revicw, 1, pp. 317-329, April, 1920. 
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Fig. 4. 


Arrangement of L. B. Turner's ** Kallirotron " Limiter. 


r, rg being joined to the common filament 
connection. ‘These resistances гу rą may be 
of the order of 10,000 ohms with anode 
voltages of about 85 and grid voltages of — 8. 
The input is applied to the two terminals 
marked e on the left. and the output is taken 
from the point marked me on the right hand 
side. The operation of this amplifier may 
be seen from an inspection of the curve in 
Fig. 5, from which it will be noted that as 
the input voltage is increased the output 
rises to a maximum and then falls off again. 
This arrangement therefore possesses Con- 
siderable advantages over the simple valve 
limiter in that it not only limits the strength 
of the loud disturbance to that of the desired 


OUTPUT VOLTS. 


Fig. 5. 
Typical Output curve for the “ Kallirotron " Limiter. 
(This particular curve corresponds to a '' weak- 
signal” magnification of p= 100.) 
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signal but actually weakens it 
beyond that point. 

When using small aerials the 
troubles of atmospheric elimina- 
tion are not nearly so great 
as when larger ones are em- 
ployed at the big wireless 
stations. In the former case 
these valve limiters are often 
fairly effective, but in the latter 
their use although helping to 
some extent does not produce al! 
the desired effect With a very 
large aerial it is extremely dith- 
cult to efficiently protect the 
receiver from atmospheric dis- 
turbances, since these often set 
up currents in the masts, stay- 
wires, or any other metal work 
that may be adjacent to the 
receiving apparatus, and these currents will 
cause disturbances in a very similar manner 
to those coming down the aerial itself. 


2. — DiırecTIoNaL Reception METHODS. 
The failure or partial failure of all the 
above described arrangements when very bad 
atmospherics are prevalent leads us to ask 
whether any other selection arrangement is 
possible in addition to those described. 

The use of a directional receiver is of some 
advantage in this connection as it limits the 
area from which atmospherics are heard. 
'The simplest directional receiver uses simplv 
an ordinary loop or frame aerial. ‘The polar 
diagram of the reception intensities in different 
directions of such a loop is shown in Fig. 6. 
'This indicates that although the received 
intensity is а maximum in two directions 
only, yet very considerable signal strength will 
be received from most other directions except 
those directly at right angles to the plane of 
loop. 

'The problem of the reception of a distant 
station and the elimination of other disturb- 
ances may be likened to the detection of a 
source of monochromatic light when the 
whole scene is flooded with brilliant daylight. 
The effects at the receiver can obviously be 
improved in that case by the use of colour 
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filters to cut out the unwanted rays while 
improved selectivity will evidently also be 
obtained if we use in addition a telescope 
pointed at the source of monochromatic light 


Fig. 0. 
Polar Reception Curve for Loop Aerial. 


The telescope may be taken as indicative of 
the directional wireless receiver, and the 
colour filters of the electrical filters and 
limiters which will be described later 
Spaced Aerials. | 
Consider for a moment the use at the re- 
ceiver of two separate aerials spaced apart a 
distance approximately equal to half the wave- 
length that is being received, as indicated in 
Fig. 7. It has been shown on many occasions 
that a large number of the powerful atmos- 
pheric impulses are heard simultaneously at 
receiving stations separated considerable dis- 
tances from one another, and it is therefore 
fairlv reasonable to suppose that these two 


А, 
R 
E4 TO RECEIVER E; 
Fig. 7. 


Diagram of two Aerials spaced one half-wavelength 
apart with opposing couplings to the Receiver. 
aerials A, and A, would be affected simul- 
taneously, or practically simultaneously, by the 
atmospheric impulse. This will be particu- 
larly the case if this impulse originates in the 


upper atmosphere, or nearly over the receiving 
station as appears often to be the case. Next 
consider the effect on these two aerials of a 
Continuous wave signal approaching from 
the left hand side, in the direction of the arrow. 
The wavé front of this signal will evidently 
reach the aeria! A, before it reaches A, and 
since we have assumed that these two aerials 
are spaced approximately half а wavelength 


‚ apart, it is evident that by the time the wave 


front has reached the aerial A, its sign will 
have reversed. If now we connect these 
two aerials to а common receiver placed 
between, say at R, and arrange the couplings 
so that the two aerials act in opposition on 
that receiver, then evidently since the effects 
of the signal are in opposite directions on the 
two aerials the effects of. the signal on the 
receiver will add to one another, and a strong 
signal will be obtained Since, however, an 


-atmospheric affects both aerials practically 


simultaneously and in the same phase the 
currents induced in these aerials by the X 
will be in the same directions, and on account 
of the opposing coupling will ‘evidently cancel 
out їп the receiver. Such an aerial arrange- 
ment may in fact be regarded as part of an 
open loop receiving circuit of large dimensions. 
It is therefore directional and will receive 
the maximum intensity of signals from direc- 
tions in the plane passing through the two 
aerials. The selective action of this aerial 
arrangement will evidently be greater for 
continuous wave signals than for highly 
damped spark signals, since the effects of the 
latter approximate more to that of the atmos- 
pheric impulses. 

One of the various applications of these 
spaced aerial arrangements is indicated in 
Fig. 8, and is known as the balanced aerial 
method. ‘The two aerials are represented at 
A, and A, and are connected to earth, E, 
through the tuning coils L, L4 and L, Ly. 

The two aerias are coupled together. 
through the tuned circuit L Lg C, so that 
they produce opposing effects in this circuit. 
The detector D and telephones T are shunted 
across the tuning condenser C, This is 
practically the simple arrangement described 
above, but it is not absolutely essential that 
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the two aerials should be placed half а wave- 
length apart, although it is preferable that 
they have this spacing. ` The chief idea of 
this balanced aerial arrangement is that one 
of the aerials, say A,, should be tuned exactly 


Fig. 8. | 
Balanced Aerial Receiver with Radio-frequency 

Balance. 
to the wavelength of the incoming signals, 
while the other A, is slightly detuned. The 
signal strengths received from the distant 
station are therefore no longer equal on the 
two aerials and hence there will be a resultant 
signal in the telephone T. Since, however, 
the atmospherics affect both aerials equally 
and independently of their tuning, the signal 
strength of the atmospheric would be approxi- 
mately equal on both aerials and the currents 
should therefore cancel out in the telephones. 
This arrangement gives a certain measure of 
success, but perfect results cannot be secured 
for the reason that two opposing e.m.f.'s can 
neutralise each other only when they have the 
same frequency, the same waveform, and are 
of opposite phase. 

The truth of this statement may be demon- 
strated by a simple experiment in which we 
superimpose in one circuit two signals of 
different frequencies. For convenience I 
have chosen audible frequency for the signals, 
but that does not affect the validity of the 
argument. "Ihe circuit to which thev are 
both coupled is connected to the valve ampli- 
her and loud speaking telephones so that the 
resultant current in that circuit can be made 
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audible, Fig. 9. In this diagram V, and V, 
in conjunction with the transformers T, ТУ, 
and the variable condensers C, C,, are two 
oscillating valve circuits generating alternating 
currents of audible frequencies. "The fre- 
quency of the currents in either circuit may 
be varied by the condensers C, C,. "The 
plate circuits of the two valves include the 
potentiometer-resistances R, and R,, as indi- 
cated, so that between the sliders of these 
potentiometers an adjustable e.m.f. of the 
frequency of either of the oscillating circuits 
may be drawn off and applied to the four 
valve amplifier as indicated, so that the result- 
ant Currents can be made audible in the 
telephones. When the valves are oscillating 
at slightly different frequencies the well known 
phenomenon of beats is heard, and by varying 
the position of the sliders on К, and R, so as 
to vary the proportion of either of the currents 
in the telephone circuit, it can be shown that 
for no adjustment is there silence in the tele- 
phones, that is to say two currents of different 
frequencies can never cancel out each other 
whatever their relative amplitudes. When, 
however, the two valves are set to oscillate at 
the same frequency, by a proper adjustment 
of the potentiometers the two e.m.f's oppose 
one another and cancel out almost completely, 
giving practically silence in the telephone, thus 
showing that when the two currents are of 
equal frequency they can neutralise each 
other if they are of equal strength. 

"ГҺе same apparatus may also be used to 
show that if the waveform of thetwo oscillating 
currents are not the same the cancellation of 
the two currents is not nearly so perfect. A 
shght change їп the waveform of one of the 
circuits may be effected by altering the voltage 
of the H.T. battery supplying its oscillating 
valve, or by altering the ratio of capacity to 
inductance in the oscillation circuit. 

Somewhat better results are possible by 
means of an audio frequency balance between 
the two aerials of a double aerial receiver as 
indicated in Fig. 10. In this arrangement 
the two acrials A, and A, are each provided 
with a separate receiving circuit L; С, D, 
and L, C, Də. The telephone circuits of 
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Fig. 9. 
Arrangement of apparatus uscd at the meeting for demonstrating the non-cancellation of two currents of 


unequal frequencies and the cancellation of two currents of the same frequency, if of opposite phase 
and equal am plitude. 


these two receivers are connected in opposition 
so that the effects cancel out in the telephones. 
Similar arguments are applicable in this case 
as їп that of the preceding one, since if the 
aerial currents are of differing frequency and 
waveform, the rectified currents yielded by 
the two detectors cannot be of the same type, 


G 
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Fig. 10. 


Balanced Aerial. Receiver with Audio-frequency 
Balance. 


and will therefore not give a perfect cancel- 
lation in the telephones. “The arrangement 
is also dependent upon a critical adjustment 
of the two detectors D, and D,. 

An improved arrangement has recently 
been described, designed with a view to over- 
coming this difficulty of non-equality of the 
frequency and waveform of the currents in 
the two aerial circuits. “The principle of this 
arrangement is that the two aerial circuits 
should not be coupled directly but through 
a form of frequency changer. It is suggested 
that this might be of the Goldschmidt 
alternator type and be arranged to convert 
the frequency of one aerial circuit to equality 
with that of the other. 

Alternatively an oscillating valve may be 
employed as the frequency changer between 
the two aerial circuits provided that its 
oscillation frequency is adjusted so that one of 
the beat frequencies between the aerial circuit 
and the oscillating valve is in each case the 
arithmetic mean of the frequencies to which 
the two aerial circuits are tuned. When this 
is done the atmospheric impulse which affects 
both aerial circuits cancels out in the telephones 
since in this case the currents from the two 


199 


JUNE 12, 1920 


branches are of the same frequencv and can 
be of equal amplitude and opposite phase. A 
signal, however, will only affect one of the 
aerials and therefore will be heard in the 
receiving telephones. Thus, for example, let 
us suppose that one of the branches ofthe 
aerial circuit is tuned to the frequency 
N,=50000~ , and the other to a frequency of, 
say, N,—40000-—.. The frequency of the 
coupling valve circuit should then be adjusted 
so that this valve generates oscillations of a 
frequency of л-=5000^.. We then have 
resultant “beat” frequencies set up of N,--» 
=55000~, and MN,—5—45000— Бу 
reason of the reaction with one aerial circuit, 
and frequencies of N,--4—45000 and 
iN4—5—35000-. by the reaction with the 
second aerial circuit. The circuit coupled to 
the detector is tuned to 45000-. so that the 
higher and lower beat frequencies of 55000~ 
and 45000~ will not affect it. When there- 
fore an atmospheric sets both aerial branches 
oscillating the two resultant currents of 
45000-- will be able to neutralise each other ; 
but when a C.W. signal is received it will 
affect one aerial onlv, and therefore in this 
case the current of 45000~ frequency. will 
pass through and affect the detector. 

I am unable to sav, however, what sort 
of results this arrangement will give in 
practice, as no test figures are available, 
but at least theoretically it looks very 
promising. 

Spaced Loop Aerials. 

Besides using two elevated antennz of the 
ordinary type spaced a fraction of a wavelength 
apart as in some of the arrangements described 
above it 1s possible to employ, sometimes with 
advantage, two closed aerials spaced apart 
like the elevated antennz. Various arrange- 
ments of this type were recently described by 
R. A. Weagant in a paper read before the 
Institute of Radio Engineers (New York), 
and these are often now referred to as the 
Weagant arrangements, although some are 
covered by prior patents of J. S. Stone, 
G. W. Pickard and others. 

When two loop aerials are spaced apart by 
a half-wavelength, currents will be induced in 
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them by the passing waves which are approxi- 
mately 180? out of phase. By combining 
these two loop aerial circuits together by 
coupling with a third common circuit joined 
to the receiver and detector their effects may 
be combined so that a signal arriving from a 
point lying in the plane of the two loops will 
Cause a response in the receiving detector, 
whereas a signal or atmospheric coming from 
any other direction will not produce so much 
response. The arrangement is particularly 
designed to eliminate atmospherics coming 
down on to the receiving station from a point 
nearly overhead, since the waves due to such 
impulses would arrive at both loops practically 
in phase with one another, and hence they 
would produce no effect on the receiver since 
the two loop circuits are coupled in opposition, 
just as in the case of the two open aerials 
spaced a half-wavelength apart, as mentioned 
above. If, however,the two loops are not spaced 
exactly half a wavelength apart, it is desirable 
to insert in their circuit a suitable phase- 
adjusting arrangement (generally consisting of 
adjustable inductance, capacity and resistance 
їп series) so that the phase of the currents 
induced in the two loops may be adjusted to 
reinforce one another. 

Evidently an arrangement of this type, 
as mentioned above, is most suitable for elimi- 
nating atmospherics arriving from points 
nearly vertically over the receiving station, 
but they were found to be not so effective for 
X's coming from any other direction, while 
in particular atmospherics from points near 
the transmitting station were not eliminated. 
As a further extension of the idea, with a 
view to eliminating as far as possible atmos- 
pherics coming from all directions, another 
arrangement was described in Weagant's 
paper, using three receiving loops, two of 
which served to collect atmospherics only, 
while the third picked up the signal. 

The arrangement is indicated in Fig. 11. 
In this diagram A and B are the two loops 
whose function is mainly to collect the 
atmospherics and not the signal proper. For 
this purpose they act in a similar way to the two 
loops described above for cutting out 
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Fig. 11. 
Diagram of Weagant's Tri ple-loop Receiver for eliminating atmospherics. 


atmospherics and collecting the signal, but 
instead of their circuits being connected in 
opposition they are joined so as to assist one 
another. ‘The signal current being out of 
phase in the two loops will therefore cancel out, 
given proper phase adjustment by means of 
the resistances and inductances in the loop 
circuits, so that the resultant current will 
only be that due to the atmospherics. 

If now we take a third receiving loop 
indicated at E in the diagram and couple this 
to the receiver in the usual way it will pick up 
both the signal and the atmospherics. To 
this loop we may couple the circuits of the 
two outer loops А and B so that the atmos- 
pherics picked up bv these loops will cancel 
out the atmospherics picked up by the main 
loop E. This coupling is effected by means 
of the coils L} Ly Тл of the intermediate 


circuit which includes the condenser Су, the: 


coupling 1—1, to the main loop, and 
the coupling L,,—L,, to the receiving 
valve. 


This arrangement possesses the great 
advantage over the balanced aerial arrangement 
in that there need be no detuning between 
the circuits picking up the signal and the 
circuits picking up the atmospheric, as since 
the resultant current of the loops A and B 
contains no component due to the signal the 
circuits of these loops may evidently be tuned 
to the signal frequency. "This means that 
the atmospheric impulses derived from loops 
A and B may have the same frequency and 
be given the same decrement as the atmos- 
pherics picked up by the loop E. "These 
currents therefore can be made to exactly 
oppose and neutralise one another, leaving 
only the true signal in the circuits of the 
detecting valve. 

Various other modifications of this idea 
have also been worked out, for example, 
the use of horizontal receiving aerials in 
place of the main receiving loop, etc., but 
the above described example will suffice to 
illustrate the principle of all of them. 


(To be concluded in the next issue). 
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` The Wireless Society of London. 
At the meeting on May 21st it was announced 


that the next meeting would take place on June: 


?9th in the Lecture Room of the Royal Society of 
Arts, at 8 p.m. Mr. G. G. Blake is to give a lecture 
on the Construction and Design of a Small. power 
Wireless Telephony Set, showing the instrument 
transmitting speech. Admiral of the Fleet, Sir 
Henry B. Jackson, has promised to give some 
account of his recent work with loop aerials and 
to describe in detail one that has given complete 
success. It is also expected that Captain 8. R. 
Mullard, М B.E., will show and describe valves 
and other interesting pieces of apparatus. 

It was announced that members of the Society 
had been invited to visit the Marconi Works, at 
Chelmsford, and June 30th was mentioned as being 
the most suitable dav. The visit will probably take 
place in the afternoon. Members will be advised in 
good time of definite arrangements. 

The Committee are pleased to announce that, 
Brigadier-General Sir C. Holden, K.C.B., F.R.S., 
has recently joined the Society. 

The Edinburgh Wireless Club has been elected 
for affiliation. 

There will be no meetings of the Society during 
July and August. 

Hon. Secretarv, Mr. H. Leslie MeMichael, 32, 
Quex Road, West Hampstead, N.W.6. 


Plymouth Wireless Society. 

(A filiated with the Wircless Society of London.) 

This Society, during the month of April, conducted 
lectures and papers at its usual fortnightly meetings. 
On April 16th Mr. Bacchini gave a paper on * W/T 
Communications in France,” explaining the difterent 
sets used, their shortcomings and final improve- 
ments. 

Another paper, by Mr. Middleton, on “* Wireless 
Installation in the Navy and Wireless Control at 
the Battle of Jutland,” had an excellent reception 
from all members, it being both interesting and 
instructive. On April 30th a debate on '* Wireless 
Technology " proved both animated and far- 
reaching, giving general satisfaction. 

May 7th.—-With Mr. R. C. Laws in the chair, the 
members were viven demonstrations by Mr. J. К. A. 
Nicholson, A. M.I. E. E., on the 1.5 kilowatt installa- 
tion. Every demonstration was interesting and 
instructive, and the following aro quoted from 
them :—(1) How to make and use an emergency 
receiver; (2) A small aerial transmitter was erected, 
which excited the emergency receiver across the 
room ; (3) The field regulator of the 1.5 kilowatt 
installation. was utilised in place of the handle 
starter to start up the rotary converter; (4) 
Demonstrations of the methods of testing for a 
broken primary or secondary in the induction coil, 
and a punctured condenser ; in the latter case one 
complete bank of a condenser of .02 microfarads 
capacity with glass dielectric was placed across the 
spark electrodes of a 10-inch induction coil, and 
another bank, with à punctured plate in, was 
treated similarly, comparisons being drawn between 
the are and spark discharge; (5) Showing the 
method of testing circuits with a cell and galvano- 
meter; (6) The inspection of an accumulator for 


voltage, specific gravity and general condition. An 
exceptionally interesting, practical and instructive 
lecture. 

May \4th.—The chair was taken by the President, 
Mr. W. 8. Templeton, M.A., B.Sc., A.M.I.E.E., 
when the Society was given papers by the following 
gentlemen :—(1) Mr. Hampton, (2) Mr. Palfrey, 
(3) Mr. Furneaux, (4) Mr. Canniford. 

(1) “The Usaye of Transformers on Marconi 
Standard 1.5 Kilowatt Installation " : an excellent 
paper, fully detailing the following :—‘a) Closed 
core transformer, its construction and the purpose 
for which it is used; (b) air core, or oscillation 


transformer, and the principle on which it works ;. 


(c) telephone transformer, and how an induction 
coil can be used as one; (d) frequency transformer, 
or magnetic detector, giving a description of how 
the oscillation frequency is stepped down to allow 
the diaphraghin of the ’phones to correspond. 

(2) “The Usage of Condensers on the Marconi 
Standard 1.5 Kilowatt Installation”: а well 
thought-out paper, giving the construction, function 
and static induction principle on which they work : 
the purposes of having two banks, a container and 
high flash oil. A description of charge and dis- 
charge. 

(3) " Description of Wave Motion in Air and 
Aether": a precise paper, giving a good insight 
into pressure waves, aether waves and the media 
through which they are transmitted. 

(4) " Comparison between the 0.5 Kilowatt and 
the 5 Kilowatt Marconi Installations " : & minute 
and exhaustive comparison of the sets from mains 
to aerials. 

Hon. Secretary, Mr. W. G. Terry, Municipal 
Technical School, Plymouth. 


Burton-on- Trent Wireless Club. 
(Affiliated with the Wireless Society of London.) 
The Burton Wireless Club exhibited wireless 

apparatus at a fete and gala, held in the town on 
Whit Monday, the proceeds of which were in aid 
of the local infirmary. The exhibition included а 
valve set, pocket wireless set, complete receiving 
and transmitting set, complete receiving set 
(belonging to Mr. F. V. A. Smith), a horophone, etc. 
A portable umbrella aerial (kindly lent by Mr. 


A. J. Selby) was erected on the ground, and signals | 


were exchanged with the Club headquarters, 
temporary transmitting licences having been 
obtained from the Postmaster-General. А charge 
of sixpence was made to view the Wireless Exhibi- 
tion, which opened at 3 p.m. till 5 p.m. and from 
5.30 p.m. to 7 p.m.. and a total amount of £14 8s. 
was handed to the Secretary of the Fete Com- 
mittee at the end of the day. 

The thanks of the Club are due to tho following 
members, who rendered valuable assistance towards 
making the exhibition a success: Messrs. Andrews, 
Blant, Butt, Fielding, Kempster, Plant, R. Rose 
(Hon. Secretary), Selby, Smith, Waller and A. J. 
Wright. 

Captain Bemrose (Hon. Secretary of the Derby 
Wireless Club) has very kindly invited а party 
from Burton to visit one or two of the Derby 
stations, and a visit is being arranged for Saturday, 
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June 19th.— Hon. Secretary, Mr. R. Rose, 214, 
Belvedere Road, Burton-on-Trent. 


North Middlesex Wireless Club. 

(Affiliated with the Wireless Society of London.) 

A meeting of this Club was held at Shaftesbury 
Hall, Bowes Park, on May 19th, at 8.30 p.m. The 
chair was taken by the President, Mr. A. G. Arthur. 
It had been arranged for Mr. Holton to continue 
his lecture on the ** Uses of the Valve for Reception 
and Transmission," and, as usual, his lecture proved 
most interesting. Among other circuits, he illas- 
trated that of the Marconi direction finder. and 
described its method of use. The next meeting 
will be on June 2nd. Full particulars of the Club 
may be obtained from the Hon. Secretary, E. M. 
Savage, Nithsdale, Eversley Park Road, Winch- 
more Hill, N.21. 


Manchester Wireless Society. 

(Affiliated with the Wireless Society of London.) 

On May Ist a whist drive and social, held at 
the Clarion Café, was well attended by members 
and their lady friends. After a Jizht eupper, a few 
words were deliver- 
ed by the Secre- 
tary, advocating 
the work of the Club 
and in appreciation 
of the rapid strides 
made by members 
in their endeavours 


to advance the 
science oí wireless 
telegraphy. 


On May 5th the 
Club’s usual meet- 
ing was held at the 
headquarters oí the 
Society, during 
which it was an- 
nounced that 
another room had 
been acquired. This 


Generating Station, Manchester, wil make the 
necessary arrangements. This station is said to 
be the largest of its type in the country, and 
members of other societies wishing to take part in 
the tour should communicate with the Hon. 
Secretary, Mr. Y. Evans, 7, Clitheroe Road, Loud- 
sight, Manchester. 


Halifax Wireless Club. 

(Affiliated with the Wireless Society of London.) 

In response to а suggestion from the Halifax 
Wireless Club, which has its headquarters in the 
Y.M.C.A., Clare Hall, Halifax, the Chelmsford 
high-power wireless telephone installation was used 
to send greetings to Princess Helena Victoria. The 
occasion was the opening of a Y.M.C.A. Boys’ 
Department, on May 17th, and at three arranged 
periods the following messaye was transmitted to 
the Halifax Wireless Club :—- 

“To the Halifax Wireless Club.—We, the 
Marconi’s Wireless Telegraph Co., Ltd., send heartiest 
greetings to Her Highness Princess Helena Victoria, 
on the occasion of her visit. to Halifax to open the 
Halifax and Dis- 
trict Young Men's 
Christian Associ- 
ation’s Boys’ De- 
partment, and 
rejoice in the con- 
tinued interest Her 
Highness is show- 
ing in the young 
life of the country. 
We also congratu- 


late the Halifax 
Y.M.C.A. upon the 
splendid success 


which has attended 
their efforts since 
its inception, some 
twelve to fifteen 
months ago, and 
wish them every 


room will be at the s A E success for the 
disposal of members Some members of the M anchester Wireless Society on a future. Especially 
engaged upon the visit to the Bury Electric train system. do we congratulate 
construction апа = the Association in 


testing of instruments. 

On May Sth, in accordance with arrangements 
made with the Manchester and Bury Electric 
Train System, several members were afforded the 
opportunity of visiting the sub-station, situated 
under the main track at Victoria Station, Man- 
chester; Mr. McKennan conducting tho party. 
Leaving the sub-station, the party was then 
conveyed to Clifton Junction, where is to be found 
the main generating station. Here the party 
divided, the station engineer conducting one half 
and Mr. McKennan leading the other. The tour 
was greatly enjoyed by all; тапу interesting facts 
of power transmission being seen for the first time. 
At the conclusion of the tour the partv embarked 
on the 8 p.m. train for Manchester. The accom- 
panying photograph shows а few of the tourists 
outeide one of the cars, Mr. McKennan being on 
the extreme left. 

Another visit of this kind is to take place in 
June, when Mr. Davies, of the Stuart Street 


providing à home for the Halifax Wireless Club at 
its inauguration, this being the only Wireless Club 
on Y.M.C.A. premises in the North of England. 
Further, we shall be delighted at all times to help 
the Halifax Wireless Club in any endeavour it 
may make towards the advancement. of Wireless.” 

Her Highness has agreed to accept a copy of this 
message, printed on silk, and the Club is therefore 
taking the matter in hand at once. The last meeting 
of the Club was on May 17th, when a paper was 
read by one of the members on ** The Close Alliance 
that Exists between Magnetism and Electricity." — 
Hon. Secretary, Mr. L. Pemberton, The Y.M.C.A., 
Clare Hall, Halifax. 

Wireless and Experimental Association. 

( Affiliated with the Wireless Society of London.) 

At the regular weekly meeting of this Club 
proceedings were opened on May 19th with a 
much-welcomed buzzer practice. This practice 
was followed by a short lecture on ** Harmonics,” 
by the Chairman (Mr. 4. W. Knight), special 
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emphasis being laid on the matter of “ beats,” 
enlightening the members on what is meant by 
" heterodyning "" and how it is necessary to obtain 
beats in order to receive C.W. An animated dis- 
cussion arose on the question of series and shunt 
connections as applied to inductances and con. 
densers, and our experts have agreed to study the 
matter, giving the Society the benefit of their 
conclusions. А meeting оп May 26th, at 16, 
Peckham Road, was opened with а consideration 
of what constitutes parallel and series con- 
nections. This being an exhibition evening, Mr. 
Saunders presented a neat and compact pancake 

ocket-book inductance with reactance coils with 
which he had been very successful. 

Mr. Tanner produced an ammeter, reading 
l m.a. to 15 amperes. Mr. Horwood, a naval type 
crystal tuner. Mr. Kirkby, a large auto-jigger, 
taking up to 6,000 metres. | 

Messrs. Knight and Heather brought a selection 
of ex-military apparatus, loaned by Messrs. Mitchell, 
of Rye Lane, апа according to all accounts there 
are some genuine bargains to be obtained by 
licensed amateurs who give the firm a visit. 

The display was photographed by Mr. Kloots. 

Hon. Secretary, Mr. Geo. Sutton, 18, Melford 
Road, S.E.22. 


Liverpool Wireless Association. 
(Affiliated with the Wireless Socicty of London. 
A meeting of the Liverpool Wireless Association 

was held at 56, Whitechapel, on May 12th, the 
evening being set apart for the hearing of members’ 
wireless troubles. It was very interesting to hear 
of the varied experiences; the ensuing discussion 
being very instructive and helpful. New members 
still keep rolling in. 

It was agreed to apply to the Postmaster-General 
for a licence for a portable apparatus for the 
Club's use during the summer months. 

The usual bi-monthly meeting was held at 
56, Whitechapel, Liverpool, on May 26th, when tho 
subject under review was the '' Winding of Induc- 
tances " and ** Loose Couplers.” Numerous methods 
of construction were discussed. and varving ex- 
periences under numerous conditions related. A 
member also exhibited а piece of apparatus for 
winding honeycomb coils. 

Applications from intending members cordially 
invited. All communications to Mr. S. Frith, Hon. 
Secretary, 6, Cambridge Road, Crosby, Liverpool. 


The Bradford Wireless Society. 

The first meeting of this new Society was held on 
Monday, May 10th, in the Y.M.C.A. at Bradtord, 
when the Hon. Secretary (Mr. Bever) proposing 
that the chair be taken by Mr. W. Ramshaw, 
was seconded by Mr. J. W. Cooper. It 
was proposed, seconded and duly carried that—- 
Mr. C. Wood (who was not present) should be asked 
to be President; Mr. W. Ramshaw, to be Vice- 
President; Mr. J. W. Cooper, to be Treasurer ; 
Mr. J. Bever, to be Secretary; that the Society 
should affiliate with the London Wireless Society ; 
that, for the present, the officers should act as a 
committee; that a copy of rules issued by the 
London Wireless Society for the guidance of 
Provincial clubs, be obtained. Mr. Licerdet kindly 
placed at the disposal of the Society a room in 
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Randallwell Street, beonging to Messrs. Thwaites 
Brothers. It was decided to apply for a licence for 
a receiving station. It was decided that the sub- 
scription should be 5s., and that the financial year 
end on December 3lst, 1920.— Hon. Secretary, 
Mr. John Bever, Bradíord Wireless Society, 85, 
Emm Lane, Bradford. 


Birmingham Wireless Association. 

On Tuesday, May 18th, a committee meeting of 
the Birmingham Wireless Association was held at 
the Midland Institute, Room 21, Mr. J. H. Tucker 
in the chair. Jt was decided to instal a standard 
wireless valve receiver set at the Club, and the 
Secretary was instructed to write to various com- 
panies for full particulars. The Chairman (Mr. J. H. 
Tucker) offered to provide wire and insulators for 
the erection of a new aerial, and two members of 
the Committee offered to erect it during the week. 
Buzzer practice then took place, twenty-five 
members being present. 

On Wednesday, May 19th, Mr. Briggs, of the 
Midland Wireless School, invited the Club to be 
present at a lecture and demonstration in the 
schoolroom, g'ven by Mr. Halliwell. of the Man- 
chester School of Wireless. There were thirty-five 
members present, and they heard a very instructive 
lecture on the difficulties of producing a low cost 
instrument which would be capable of receiving 
over a wide range. - 

On Thursday, May 20th, Mr. Westwood gave a 
lecture on the Construction of a Portable Receiving 
Set. There were forty-two members present. The 
lecturer demonstrated very clearly his method of 
constructing pancake inductance coils, and his 
ingenious method of adjusting the loose coupling 
was much appreciated.—Hon. Secretary. А. H. 
Handford, Birmingham and Midland Institute, 
Paradise Street, Birmingham. 


Newcastle and District Amateur 
Wireless Association. 

A meeting of the above Society took place on 
Monday, May 27th. It was announced that arrange- 
ments had been made with the manager and 
proprietor of the North Eastern Schools of Wireless 
Telegraphy, Eldon Square, Newcastle, for the use 
of one of their rooms as a Club room, until the 
Association can obtain suitable premises of their 
own. Meetings are arranged for Monday and 
Thursday evenings at 7.30 p.m. until further 
notice. < 

The rate of subscription has been fixed at 10s. 6d. 
per annum, falling due on June Ist for the ensuing 
vear. An entranco fee of Ss, will be charged to new 
members after the first three months (7.c., after 
June, July and August). An application for а 
receiving licence and for the return of apparatus 
has been mado to the G.P.O. authorities. Several 
gentlemen have promised gifts of apparatus.— 
Hon. Secretary, Mr. Colin Bain, 51. Grainger Street, 
Neweastle-on-Tyne. 

Gloucester Wireless and Scientific 
Society. \ 

The first general meeting of the Gloucester 
Wireless and Scientific Society was held in the 
Physics Laboratory of Sir Thomas Rich's School, 
Gloucester. Permission to use this up-to-date 
scientific laboratory as the permanent headquarters 
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of the Society has been very kindly granted by the 
governors of the Gjoucester United Schools, and an 
endeavour is to be made to make it one of tho best- 
equipped wireless stations in the country. The 
members of the Society include тоеп of high scientific 
training, who аге most enthusiastic in their efforts 
to make this Society a huge success, It was pro- 
posed to hold monthly lectures of a practical and 
demonstrative kind, not only for the benefit of 
members, but also for the advanced students of 
Sir Thomas Rich's School. The Society are fortunate 
in possessing first-class scientific instruments, 
including a complete X-ray set, testing and high- 
frequency apparatus, and they look forward to 
many pleasant and instructive evenings. 

The meeting opened by tendering a vote of thanks 
to the Governors of the Gloucester United Schools 
for their unprecedented kindness in according such 
suitable headquarters, and to the President for 
his successful efforts in bringing this about, and to 
the editor of the Wireless World for his kind 
assistance. : 

It was unanimously decided to devote the first 
hour of each meeting to buzzer practice, and it was 
stated that arrangements were already in hand, and 
a working committee formed, to fix up the aerial, etc. 
The Hon. Secretary is in communication with the 
Wireless Society of London for their sanction to 
become affiliated to that body. Some of the mem- 
bers have had much useful and practical experience 
during the late war, and their help will be greatly 
appreciated. 

The officials of the Society are— President, 
Mr. F. J. Freeman ; Vice-President, Mr. C. J. Scott ; 
Treasurer, Mr. J. W. Jones ; Hon. Secretary, Mr. 
_ J. Mayall, Burfield Lodge, St. Paul's Road, Glou- 
cester. 

Cardiff and South Wales Wireless Society. 

A most interesting evening was spent by the 
members of this Society on Thursday. May 20th. 
1920, at the Wireless Department of the Technical 
College, Cardiff, when there was also over thirty- 
five visitors present. By the courtesy of the 
gentlemen of the Marconi Special Demonstration 
Staff (resident in Cardiff for demonstrations to 
shipowners) we were treated to а most interesting 
exhibition of the new distress-calling device, as 
perfected by the Marconi Company. under actual 
working conditions; & ship in Newport Docks 
having been temporarily fitted with the apparatus 
for the special purpose of the Cardiff demonstra- 
tion. The device worked splendidly, and was a 
continual source of wonderment and praise. There 
was also a complete set of the Marconi patent 
direction-finding instruments, with necessary D.F. 
aerial and six-valve amplifier, which was a great 
source of interest. 

Two complete telephonic transmitting and 
receiving sets had temporarily been brought down 
from Chelmsford and installed in the department, 
and also one at Porthcawl, for intercommunication 
and demonstration purposes. C.W. and buzzer- 
valve transmission on the same sets were also 
tested, and results were splendid. Tonic-train 
transmission was made, and also a demonstration 
of the new Marconi quenched-spark system. 

Mr. Clifford G. Rattray, of the Marconi Engineer- 
ing Staff, Chelmsford, was afterwards good enough 
to give the members a lantern lecture on “ Wire- 


less," which was much appreciated by all present. 

Mr. W. A. Andrews (President) proposed, and 
Mr. A. E. Hay (Secretary) seconded, а very hearty 
vote of thanks to Mr. Rattray for his very interesting 
lecture, after which the members adjourned for 
the ordinary business. А code of rules was discussed 
and partially formed. The membership list of the 
Society is increasing steadily, and we already have 
members in three counties; as membership of 
the Society is open to all wireless workers in 
Glamorganshire, Carmarthenshire, Pembrokeshire, 
Brecknockshire. Radnorshire, Cardiganshire and 
Monmouthshire, it is anticipated that the member- 
ship of the Society will soon number several 
hundreds. . 

Mr. Charles Coles, B.Sc., Principal of the Cardiff 
Technical College, has been elected a Vice-President 
of the Society. and Le General Ferrie, of F.L. 
station fame, Commandant of the French Army 
Wireless Service, has written, accepting office as 
Vice-President. 

The next meeting is fixed for the Committee on 
June 3rd, and the next ordinary meeting takes 
place, at Room 305, of the Cardiff Technical 
College, at 7 p.m. on June Sth, 1920. 

Interested persons and anyone desiring member- 
ship kindly apply to the Hon. Secretary, Mr. A. E. 
Hay, 6. Oxford Street, Mountain Ash, Glam., 
South Wales. 


Ipswich and District Wireless Association. 

Still another amateur wireless Club has been 
formed, and we take this opportunity of wishing 
it every success. Under the name of the Ipswich 
and District Wireless Association, this new Club is 
anxious to increase its membership, and those 
interested should communicate with the Hon. 
Secretary, Mr. К. Boddey, 3. Tokio Road, Ipswich. 


Oxford Amateur Wireless Society. 

The first meeting of the above Society was held 
on Monday, May 24th. at 7.30 p.m., in St. Ebbe's 
Rectory, when the following officers were elected :— 
President, Mr. F. Pickett; Secretary. Mr. $8. 
Barter; Assistant Secretary, Mr. P. R. Bunce; 
Treasurer, Dr. Stansteld. A committee of four were 
also elected. 

It was decided that a receiving station should 
be erected in the grounds helongin,, to Dr. Stansfeld, 
at Shotover Hill, near Oxford. Assistant Seerctary, 
Mr. P. R. Bunce, 7, Bartlemas Road, Oxford. 

Walsall Amateur Radio Club. 

Under the title of the Walsall Amateur Radio 
Club, a new society has been formed at Walsall. 
The first meetiny called by Mr. H. ЕШегу was 
attended by sixteon persons. Tt was decided to form 
a Club, and a small committee was formed to under- 
take its inner working. 

The committee has under consideration the 
purchase of a good receiving apparatus, and the 
necessary permission from the Postmaster-General 
to erect an aerial is to be applied for. The Club 
meetings will be at S p.m. each Wednesday, and 
several local gentlemen have been approached with 
a view to arranging a series of lectures on electrical 
work, especially that covered by wireless telecraphy. 
The present membership of the new Club is forty, 
and it is certainly to be congratulated upon its 
rapid growth.—Hon. Secretary, Mr. E. W. Bridge- 
water, 46, Caldmore Road, Walsall. 
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ь 
Under this heading we publish COMPLETE instructional articles, forming a serie! 


specially designed and written for beginners in wireless work. 


Hardly any mathematics 


will be introduced, and we hope to present the fundamental facts of wireless in such a 
manner as will prove attractive to a much wider range of students than that for which 


this series is primarily intended. 


OSCILLATORY DISCHARGES AND TUNING. 


HE discharge of a condenser, 
and the phenomena accompany- 
Ing it, constitute perhaps the most 
important foundation of the 
science of Wireless Telegraphy. 

It was some time, however, after the 
discovery of the Leyden Jar, that the nature 
of the discharge was closely investigated. In 
1842, Henry, an American physicist, an- 
nounced that the spark obtained on discharging 
a condenser did not consist of a sudden 
unidirectional rush of current, but consisted 
in reality of a number of surges or impulses 
of energy flowing first one way and then the 
other, until they gradually died away In 
other words, the spark was of an oscillatory 
nature. 

Photographic records have been obtained 
of the spark accompanying the discharge, 
which clearly show that what appears to be 
a uniform spark, or flash of light, is really a 
succession of sparks following one another in 
quick succession. 

The cause of these oscillations will be 
quite clearly understood by referring once 
more to a mechanical analogv. Imagine a 
weight clamped at the end of a flat stecl 
spring. We apply a force to the weight, and 
move It out of the position of rest to one on 
either side of the perpendicular. Immediately 
the force is released, the elasticity of the spring 
tends to restore the weight to its original 
position, but, owing to the inertia of the weight 
it overshoots the centre, and continues to 
travel forward until the restraining force of 
the spring brings it to rest. It then com- 
mences to move back, the inertia again 


carrying it past the central position, until 
it finally comes to rest. 

Each time that the weight oscillates to and 
fro a certain amount of the energy stored in 
the spring is wasted in overcoming air friction, 
and through various other causes The 
distance travelled each side of the central 
position will therefore gradually decrease until 
the movement of the weight ceases. 

In the case of a condenser, the voltage 
applied corresponds to the force which dis- 
places the weight. On discharging, the 
potential energy stored in the condenser takes 
the form of a rush of current, which is shown 
їп the spark that takes place at the terminals. 
The inductance of the wires forming the 
discharge circuit correspond to the inertia of 
the weight. “This inductance, as was pointed 
out before, tends to keep the current flowing. 
The condenser is therefore again charged, 
but to a less degree than before (some of the 
energy was dissipated in heat), and with the 
opposite polarity. “The elasticity, so to speak, 
of the dielectric then overcomes the inductance 
of the circuit, and the condenser discharges 
again, with a corresponding rush of current 
in the opposite direction. "The cycle of 
operations is then repeated until all the stored 
up energy is dissipated, and the condenser is 
discharged. Fig. 1 shows the relation be- 
tween the mechanical and electrical cases. 

Fig. 2 shows the oscillatory current, which 
gradually diminishes with each successive 
charge and discharge. 

There must clearly be some method by 
which the frequency of oscillation of the 
current can be altered. In the case of the 
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weight and spring the frequency of vibration 
can be altered in the following ways :— 

By increasing or decreasing the weight 
attached to the end. The heavier the weight, 
the more slowly will it vibrate. 

We may also make the spring longer or 
shorter. “The frequency of vibration will 
increase with a decrease in the length of 
spring. 

Further, if the resistance of the medium 
in which the spring is vibrating be increased, 
the vibrations will quickly die away. The 
vibrations of a weight in air, for example, 
might last for a considerable ‘time, but it 
the same weight and spring were immersed 
in oil, the weight would come to rest after a 
very short interval. 


24 DISCHARGE 


CONDENSER 
RECHARGEO 


Fig. 2. 


Applying these factors to the electrical case, 
we can alter the frequency of oscillation by 
altering either the capacity of the condenser 
or the inductance in the circuit, If resistance 
is inserted in the discharge circuit, the 


oscillations will die away in a very short time. 
The train of oscillations in that case is said 
to be “ damped.” 

On the other hand, suppose that a certain 
amount of additional energy was supplied to 
the circuit during each oscillation, which 
counterbalanced the energy lost in heat. The 
condenser would then be charged to the same 
degree every time, and the amplitude of the 
oscillations would be constant. The curves 
in Fig. 3 illustrate the effects referred to. 
Tle train of oscillations in the second case 
is said to be “continuous,” or “undamped.’ 


DAMPEO WAVES 


CONTINUOUS 
WAVES 


Fig. 3. 


The formula giving the frequency of the 
oscillations is given by 
pu 
2r 'N LC _ 
where L and C are the values of the inductance 
and capacity of the circuit, reckoned in 
henrys and farads respectively. 

It was seen before that in a circuit where 
the current is continually growing and 
diminishing, energy is radiated, due to the 
growth and collapse of the electric and mag- 
netic lines of force. 

During the time, therefore, that the con- 
denser is discharging, there is a radiation of 
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energy waves having a frequency the same as 
that of the oscillatory circuit. 
Now imagine a similar arrangement of 


condenser and inductance placed near the 


oscillatory circuit. 

As the radiated waves strike the second 
circuit, a small current will be induced in it, 
which will tend to oscillate with. the same 
frequency as the circuit which induces it. 

The action is similar in effect to two tuning 
forks which give the same note: z.e., have 
the same frequency of vibration. If two 
forks are placed side by side, each having a 
frequency of, say, 256 a second, and one is 
struck a light blow, the sound waves im- 
pinging on the other, will cause it to vibrate, 
and emit the same note. 

The first wave transmitted will strike the 
side of the fork, and cause it to move slightly. 
It will return to the position of rest, overshoot 
it, owing to inertia, and commence to 
move back again. Оп its return movement, 
the second wave from the vibrating tork will 
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strike it and augment its movement, The 
impulses from the first fork will occur always 
at the right moment to help the vibration of 


the second. The final result will be that the 


second fork will give a note in unison with 
that of the first. 

In the case of the two tuning forks which 
have not the same frequency of vibration, the 
second will not give its note when the first 
is struck. The reason for this is that one 
will be vibrating slightly faster or slower than 
the other, and the vibrations from one will 
not occur at the right time to exert an additive 
effect. The curves in Fig. 4 illustrate the 
vibrations (1) of two tuning forks which are 
in tune and (ii) which are out of tune. In 
the second case it will be seen that the vibra- 
tions are only in tune at intervals of one-and- 
a-half wavelengths. At other periods the 
first impulses will tend to annul those of the 
other. 

The same effect will be observed in the 
case of electrical oscillatory circuits. Suppose 
a circuit to be made up of a condenser of 
100 microfarads capacity, and an inductance 
of 25 micro-henrys. The frequency of 
oscillation of the circuit would then be 


| l 


na 100 
MNLO 2 = тов 
| 105 


aoe — 


[35 = 49 — 3000 approximately 
27 \ 

1 010 
A similar circuit containing half the capacity 
and double the inductance would oscillate at 
the same frequency. ‘Therefore if the two 
circuits are placed side by side (Fig. 5) and 
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` Fig. 5. 
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one is caused to oscillate the wave impulses 
will reach the other circuit at correct intervals 
to increase the induced current. 

"The phenomena of induced oscillations was 
first demonstrated by Hertz in 1887, who 
succeeded in causing an oscillatory discharge 
to produce a spark in another circuit having 
the same natural frequency ‘This experi- 
ment was the first practical step towards 
Wireless ‘Telegraphy. 

Let us go a step further, and replace the 
fixed condenser of the second circuit by one 
of which the capacity can be varied if necessary. 
If the first circuit is caused to oscillate, and 
the variable condenser is set at a particular 
value, a slight current will be induced in the 
secondary circuit. As the capacity is altered, 
the frequency will increase until it very nearly 
approaches that of the oscillatory circuit. 
The current will continue to grow until the 
frequencies of both circuits are the same, 
when it will attain a maximum. Any 
alteration of the capacity above or below this 


value will result in a diminution of the induced 
Current. 

When the induced effect is greatest, the 
frequency of both circuits is the same, and 
they are said to be im fune. The operation 
of varying the values of capacity (or induc- 
tance) of the secondary circuit 1s known as 
tuning. ш 

So far, no mention has been made of 
resistance in either circuit We noted that 
the effect of resistance would be to damp 
down the oscillations. It is easily seen, 
therefore, that the resistance could be 
increased to such an extent that no oscillations 
would take place. It has been shown mathe- 
matically that a circuit containing capacity, 
inductance and resistance will not oscillate 
if the value of the resistance is greater than 
the square root of four times the inductance 
divided by the capacity ; or in symbols 
AL 
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The CONSTRUCTION of AMATEUR 


WIRELESS APPARATUS 
A Separate Oscillator for C.W. Reception (Part II). 


THE INpucTANCE WINDINGS. 


6 


О make the valve “ oscillate ” 

with very small anode voltages 

it is necessary that the coupling 

between the two circuits should 

be as “ tight ” as possible. “This 
coupling may well be obtained by the use of 
flat pancake coils, 

There are two or three types of pancake 
coil, viz., Basket, Flat, and Honeycomb 
winding. For amateurs the Basket type, 
although tedious to make, will be the best to 
undertake. 

The “ Basket " coil is so called because the 
method of winding is similar to the construc- 
tion of a basket—the wire being woven in 


and out round pegs mounted on the periphery 
ofa central core. The former used is known 
as a " spider " and an example of one is shown 
in the photograph (Fig. 1). The pegs are so 
fitted into the core that thev may be removed 
when a winding is completed. "Ihe spider 
shown in the photograph was used to wind 
coils for the purpose of this article. Its core 
was 1' diameter, and the 15 equally spaced 
pegs were made of steel rod slightly under 
4” diameter 


For the amateur a good spider may be 
made with a piece of round wood 3” diameter 
and 5" long, with pegs of 1” brass rod, 3" to 
4" long, mounted at one end, leaving about 
4" of the wood to serve as a handle. "The 
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holes drilled in the wood for the pegs should 
be slightly smaller than their diameter so that 
the ends of the pegs may be tapered and driven 
into the wood so that they are sufhciently 
rigid and yet do not fi too tightly to 
be pulled out when the winding is com- 


Fig. |. 


pleted. Some little care must be exercised 
to make a satisfactory former, but it is worth 
doing and will be useful when in a future 
article we shall describe the construction of a 
“ Tuner ” in which coils of this туре will be 
used. 

In order to obtain the results given below 
the number of pegs should be the same as 
used in the experimental coils, .¢., 15, as the 
inductance value of the windings will depend 
upon the spacing of the turns, which will 
depend upon the number of pegs used. “The 
greater the number of pegs the higher the 
inductance for a given diameter and size of 
wire. | 
It will be noticed that an odd number of 
pegs is specified. The reason for this will 
be seen immediately. To wind the induc- 
tance make the wire fast to one of the pegs 
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and commence winding from the inside, 
taking the wire in and out round the pegs. 
When commencing the second turn it will be 
seen that the wire will go round the pegs 
Opposite to the way in which the first turn 
went. Similarly the third turn will be on the 
opposite of the pegs to the second turn, and 
on the same side as the first turn. _ This ts 
the desired effect and gives a rigid flat coil 
of one turn per layer. An even number of 
pegs would not give this effect as all the turns 
would follow one wave. 

Continue winding to the required diameter, 
taking care that the turns are wound tightly 
and are evenly spaced, and also that the wire 
does not slip down out of its place. 

When fully wound immerse the whole 
coil in a bath of liquid paraffin wax. After 
draining, allow it to stand for the wax to 
cool. When the wax 15 set the pegs may be 
taken out and the core removed. 

The coil should then be as shown in the 
photograph (Fig. 2). 

Flat Pancake coils are obtained by winding 
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wire layer by layer on to a core provided with 
flat end cheeks which are 1" or 4%” apart. 
This is not true “ Pile" winding but is a 
method by which a lot of wire can be got 
into a small space yet keeping the self capacity 
of the coil very small. “The number of turns 
per layer is very small and therefore the 
potential between the layers is small Using 
a given wire and winding to the same diameter 
and thickness a coil of this type will have 
several times the inductance of a basket coil. 


A disadvantage of this type of coil for short 
wave oscillators is that when only a small 
amount of inductance is required it is put into 
such a small diameter that sufficient coupling 
cannot be obtained between the grid and anode 
circuits. With a basket coil a bigger diameter 
coil would be necessary to give the same 
'inductance and owing to the dimensions of 
the coils there would be more coupling 
between the circuits. To wind this kind of 
coil it is necessary to use a lathe or other 
mechanical turning device. 


Honeycomb coil is the name given to coils 
wound on a special type of winding machine. 
The wire is wound on in layers as with the 
flat pancake, but in this case the wire travels 
backwards and forwards across the layer a 
number of times each turn, according to the 
adjustments of the machine and the gauge of 
wire used. Such coils are out of the question 
for the amateur worker. With each of these 
three kinds of pancake coil it is not possible 
to calculate the inductance ; it is a case of 
determining it by experiment. 

Experimental coils gave results as under :— 
Coil A. No. 30 D.W.S. 140 turns 805 mhy. 
Coil B. No. 36 ,, 220 ,, 4150 mhy. 
Coils made of wire below 30 D.W.S., 
Basket type, do not give sufficient inductance 
to be useful for our purpose. Wire thicker 
than No. 30 D.W.S. can be used satisfactorily 
for flat pancakes. 

The wavelengths given will of course 
depend upon the condenser used. Values are 
given below for condensers which are probably 
the extreme limits of condensers used by 
amateur; :—  , 


Condenser of 


Max. Cap. Metres. 
Coil A 0-0005 mfd. 580 to 1,580 
» А 0-003 „ 1,100 ,, 3,100 
» B 0-0005 ,, 1,500 „ 3,200 
» B 0-003 „ 2,000 ,, 7,000 


It will thus be seen that if a 0.0005 con- 
denser is used with the two sets of coils a 
range of 580 to 3,200 metrts may be obtained 
and with a 0-003 mfd. condenser a range of 
1,100 to 7,000 metres can be obtained. . 

The ranges for condensers of intermediate 
value may easily be calculated. 

It is of course not essential to keep the 
coils 4" diameter, they may be increased to 
6" if desired. 

It should be noticed that the wavelength 
range from minimum to maximum capacity 
of the condenser is approximately 2-5 times 
the minimum wavelength obtained, and that 
to cover a wide range of wavelengths several 
sets of coils must be used. One set of coils 
comprises two—one for the grid circuit and 
one for the anode. 

When the coils are being assembled with 
the rest of the apparatus the connections to 
the coils should be made as follows to ensure 
that the set “ oscillates.” With the two coils 
placed on top of one another, with the wind- 
ings running in the same direction, connect 
the outside end of one coil to the anode 
terminal of the valve and the outside end of 
the other coil to the negative terminal of 
the filament ; the inside end of the first coil 
to the positive 6-volt terminal and the inside 
end of the second coil to the grid of the valve. 

When the apparatus is complete place it 
close to the crystal receiver or place a “ pick- 
up" coil—wound with a few turns and 
connected in the aerial circuit of the receiver— 
over the inductances of the oscillator. 
Adjust the receiver until “spark” signals 
from a station such as Eiffel Tower are 
received. Then light up the valve—which 
should burn fairly brightly—and adjust the 
* oscillator " condenser. If it is “oscillating " 
the note of the spark signals will be broken 
up into a kind of scratchy hiss as the oscillator 
is tuned to near the spark wavelength. This 
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will show that the set is oscillating properly. 
Then the search for C.W. stations may be 
carried out by tuning the receiver to various 
wavelengths and adjusting the wavelength of 
the oscillator to get interference. Wave- 
lengths of 1,000 to 1,400 are quite useful for 
searching over for C.W. signals. 

If the set does not oscillate, see that all 
connections are good and that the directions 
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of the windings are correct. If still un- 


'successful add two or three dry cells to the 


anode voltage by connecting the negative 
terminal of the added cells to the positive 
6-volt terminal and the positive terminal of the 
added cells to the end of the winding which 
Is connected to the anode of the valve. 
Note.— I he anode terminal of the V24 


valve is coloured green. 


A USEFUL CRYSTAL DETECTOR 


OME of the costly, complicated, and 

massive crystal detectors sold for the 

use of amateurs seem to fail to give 

results, in any sense commensurate 

with their cost. They fail most 
frequently, perhaps, in the matter of main- 
` taining their adjustment and of being trouble- 
some to readjust. 

The detector described below is almost 
perfectly steady, small, sensitive, simple and 
inexpensive to construct. 

The elements are Zincite and Bornite or 
Copper pyrites. The crystals are mounted in 
cups }” diameter for the top (bornite) and 
$" diameter for the bottom (zincite). Woods 
metal is used and revolver cartridge cases or 
thick brass screws drilled to form cups. The 
cups are soldered into stiff springy brass 
strips (see Fig. 1). 'The top one (A) is 
4” wide x 24" long. The bottom one (B) is 
$” wide x 14" long. 

Pressure is obtained by screw (S) Fig 2, 


Fig. 1. 


and the adj ustment of contact by the top plate 
pivoting around (S) and the bottom plate 


around (T). 


The blocks (C) (C) (Fig 2) may be of any 
material (cork answers quite well) their 
thickness depending upon the height of 
mounting of crystals. 


Fig. 2. 

Remarkable steadiness is obtained by the 
very adequate support of the elements com- 
bined with the fact that the movable parts 
are light and if the base receives a Jar the 
inertia of the parts is not sufficient to cause 


trouble. The top plate is supported and 
steadied at С C S, and point of contact of 
crystals. The lower plate, after adjustment, : 
Is securely screwed to the base by screw T. 

The writer recommends the construction 
and mounting of two of these, firstly, because 
he has never known two such to be off 
together ; secondly, because somewhat 
greater sensitiveness is frequently got by using 
two in parallel ; and thirdly, because being 
so small, two may be mounted in the space 
usually occupied by one. 
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BOOK REVIEWS 


SELENIUM CELLS: THE CON- 
STRUCTION, CARE AND USE OF 
SELENIUM CELLS, WITHSPECIAL 
REFERENCE TO THE FRITTS 
CELE. 

By F. W. Benson. 
New York : Spon & Chamberlain. London : 
E. ё. F. N. Spon, Ltd. Рр. iv+63. 
Price, 7s. 6d. net. 


HIS little booklet is apparently 


written to meet the needs of 


two Classes of readers, those who 

are merely interested in scientific 

matters generally and might desire 
some information relative to the uses of 
selenium cells, and also for the experimenter 
and handy-man who can construct his own 
apparatus and is anxious to carry out experi- 
mental work. 

The first chapter deals briefly with the 
discovery, with the natural sources, and with 
the various forms of selenium, while Chapter 
II. introduces the real subject matter of the 
book. 

The flat-type cell, which is the pattern 
most usually met with in experimental work, 
is first described. Its chief disadvantage—that 
the light does not penetrate into the whole of 
the mass of the selenium through which the 
current passes—is also emphasised. The 
cylindrical pattern of the cell used by Ruhmer, 
the Bell and Tainter cell, the Mercadier cell, 
the Gripenberg cell, and, lastly, the Fritts 
cell, are also described. 

As stated in the title and preface of this 
book, the author deals particularly with the 
Fritts cell, and sets out its practical advantages 
over the other patterns referred to. 

Chapters III. and IV., which comprise 
the major portion of the book, contain a 
wealth of detailed information relative to the 
construction, maturing and testing of these 
Fritts cells. The book closes with two 
short chapters devoted to a ‘brief summary 
of the applications of selenium cells to various 
practical purposes, also including a few 
remarks as to the care of selenium cells. 


The detailed instructions that are given 
throughout the book for construction and 
testing should render this little volume 
eminently suited to anyone desirous of 
repeating such work and constructing these 
cells for himself ; in fact, it might seem that 
the detail is carried rather too far. For 
Instance, it seems scarcely necessary to tell 
anyone that a Bunsen burner should be 
adjusted to give a steady blue flame, or to 
describe in detail both the Wheatstone bridge 
and the substitution method of measuring 
the cell resistances. There are very few 
misprints throughout the volume, but some 
of the abbreviations adopted, although fairly 
obvious, are rather unusual. It would, 
perhaps, seem to be worth while if publishers 
who contemplate their books being cir- 
culated in this country and in America 
would adopt well-recognised forms of ab- 
breviations or would give alternative methods 
of measurement (such as for wire gauges, 
etc.). This practice has already been adopted 
to a certain extent by some technical societies 
and is worthy of more universal consideration. 

On page 392 there is what is apparently a 
misprint, although it savours very much of the 
loose style of expression that is occasionally 
adopted with semi-popular works. 

With reference to the arrangement detailed 
on pages 24 and 25 for measuring the cell 
temperature, it appears scarcely probable that 
very accurate results would be obtainable, 
unles some thermally good conducting 
liquid, such as mercury, is placed in the 
thermometer well. No mention of such a 
liquid is made, neither is there any discussion 
of the harmful effects of some impurities upon 
the light-sensitiveness of the selenium, nor 
of the precautions that should be taken to 
avoid such effects. 

Despite the few blemishes such as these, the 
book should be a very valuable one to experi- 
meptal workers, and the most serious criticism 
which can be levelled against it is its prohibi- 
tive price of 7s. 6d. for a meagre 64 pages. 

| Р. К. С 
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QUESTIONS AND ANSWERS 


NOTE —This section of the magazine is placed at the disposal of all readers who wish to receive advice and 


$nformation on matters pertaining to both the technical and non-technical sides of wireless work. 


Readers 


should comply uth the following rules.—(1) Questions should be numbered and written on one side of the 


pa per only, and should not exceed four in number. (2) Queries should be clear and concise. 


(3) Before sending 


tn their queatrons readers are advised to search recent numbers to see whether the same queries have not been 


dealt with before. 


(4) The Fditor cannot undertake to reply to queries by post. (5\ All queries must 


be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under а *' nom de plume.” 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


F.G.P. (Doncaster) asks (1) What is the most 
suttable valve receiving circuit for telephony. (2) If 
there 1s any advantage in using a crystal as rectifier 
instead of a valve, other valves being used for initial 
H.F. magnification. (3) Referring to Bangay's 
Oscillation Valve, (Fig. 97), what is the reason 
for the condenser in series with the А.Т.І., if the 
inductance is continuously variable. (4) Which is 
the most efficient way of tuning up to long waves on 
a short aerial—a loading coil in series with the 
А.Т.І., or a condenser in shunt with it. 

(1) Any good receiver circuit is quite satis- 
factory. For the best working it should be adjusted 
to be nearly, but not quite, on the point of generat- 
ing oscillations. 

(2) Only the saving in expense of installing and 
working another valve. The results obtained are 
nearly the same. 

(3) The condenser shown, even on a small aerial, 
enables you to use a coil of higher inductance, 
which gives you bigger changes of P.D. on the grid. 

(4) There is not much difference. It is generally 
more convenient to use a loading coil. 


W.H.T. (Westminster) has a recetver which will 
not give signals. He mentions the parts of apparatus 
used, Lut does not give a sketch of connections. The 
only information that he gives is that if he connects 
the aertal to earth through the telephone he gets a 
very slight click, and this click is more distinct if he 
includes a dry cell in the circuit. He asks why the 
set will not work. 

The apparatus you are using should be all right 
for a simple recciver, but without a diagram wo 
cannot say whother you have connected it up 
properly. The click which you get without. a cell is 
quite natural, and tends to show that the insulation 
of your aerial is all right. It is due to a discharge of 
atmospheric electricitv which has accumulated on 
the aerial. The click with a cell in series might be 
due to defective insulation, if the previous result 
did not seem to show that this is not the case. It 
i? probably due to a rush of current into the aerial 
charging it up. We can only recommend you to 
examine the insulation of the aerial carefully, and 
to make quite certain, by referring to a text book, 
that you are using a proper type of circuit. 


. '* VALVES "' (Marple) asks (1) Whether it is 
possible to receive C.W. hy means of a crustal receiver. 
(2) Whether tt is possible to receive spark signals оп 
a valve receiver. 

(1) It is possible, but none of the methods are 
simple or convenient. It 1з, however, possible to 
receive C.W. fairly simply hy substituting а 
“tikker” or similar device for the crystal in a 
crystal receiver. 

(2) Certainly. 


. A.R.P. (Marlborough College) sends a diagram 

of a receiver (a Marconi 2-valve Trench Set) built to 
work from 400-2,000 ms. He has tried to increase 
maximum wavelength considerably, but finds that the 
valve refuses to oacillate above about 4,500 тя. He 
asks (1) How to make the set work to about say 
17,000 ms. (2) Why the valve would not oscillate. 
(3) Why addina inductance between. the aerial and 
earth terminals decreases the marimum wavelength. 


(1) Tt is naturally not always easy to adapt a 
receiver intended for one wave range to work well 
on such a greatly extended range. To increase the 
range, add a loading coil in series with the aerial, 
and considerably increase the size of the reaction 
coi. You will have to find the best size for this 
bv trial. 

(2) The reaction coil is probably much too small 
for long wavelengths. 

(3) Because by so doing you are adding one 
inductance in parallel with another, and therefore 
reducing the resultant inductance. 


W.E.C. (Rotterdam) (1) Sends two sketches ој 
aerials ( Fig.1),and asks which werecommend. (2) He 
queries the diagram on page 144 of Bangay's Oscilla- 
tion Valve, and asks if the arrangement of the second 
and third valves is a misprint. (3) He also asks for 
information on the subject of valve receivera in which 
the telephones are placed in the arid circuit and the 
signala impressed on the plate circuit. 


A 
B 
CABIN 
40 M 
A 
CABIN 
Fig. 1. 
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(1) The second, in which the down-lead comes 
from the end marked A is much preferable. (Cf. 
the reply to DAMPED in the Second Number of this 
Volume) 

(2) The diagram in question is wrong, at any 
rate in the earlier copies. The grid and plate 
connections of theso valves should be interchanged. 

(3) Receivers can be made to work on these 
lines. As a rulo they are inferior to the usual type, 
though they may have certain special applications. 
We do not know of any publication in which they 
are dealt with. 


W.V.G.N. (Dulwich) has a magnetic detector, 
and asks (1) Where No. 40 c.c. iron wire can be 
obtained, and if plain wire varnished and vaselined 
would do as a substitute. (2) How the ends of the 
band are joined. (3) What is the minimum speed 
Jor the band for efficient working. (4) The resistance 
of his phones being 240 ohms, whether he is right in 
winding his secondary to this resistance too. 

(1) You could probably best get the small amount 
you would require from dealers in amateur wireless 
sundries, or failing that, from the Marconi Company. 
The substitute would probably be quite effective, 
but the insulation would very likely need renewal 
fairly frequently. 

(2) With No. 36 iron wire. 

(3) About one metre per minute. 

(4) Yes. 


C.E.S. (Dublin) aske (1) Whether a hoop aerial 
consists of a loop of thick wire forming part of a 
closed oscillatory circuit. (2) How it ts that the 
currents induced in one down limb are not exactly 
neutralised by the similar currents їп the other down 
limb. (3) In which direction does the aerial radiate 
or receive best. 

(1) Yes. 

(2) Because there is a slight difference of phase 
between the currents in the two limbs. Jt is because 
thia difference i? generally small, and the currents 
therefore do nearly neutralise each other, that this 
type of aerial is insensitive unless made very larye. 

(3) In either direction in the planc of the loop. 


A.B.H.F. (Peterborough) has a crystal plus 
low frequency; amplifier receiver which will give 
aignals audible 25 yards away from the phones. He 
asks tf he is likely to ^e ане to work a Р.О. relay 
with the currents he is getting, and if we can suggest 
any likely improvements in the receiver for this 
pur pose, 

Tt is possible that you might do this, by 
setting the relay very fine. For this purpose you 
would probably get better results if vou used either 
the last valve, or an additional valve, as a grid 
condenser rectifier with а very high leak resistance. 
This wil give you very great current changes, if 
suitably adjusted, but will probably give you some 
trouble when X-s are bad. 


W.H.T. (Norbiton) aske (1) How the wavelength 
of а small receiving station can be determined. (2) If 
there 18 any formula for the capacity of a varwible 
condenser. (3) Whetherwhen usinga crystal, a battery 
ts necessary in the telephone circuit. (4) If the 
apparatus shown in a sketch should work all right. 


As you have not yet used a set, and have only a 
vague idea of the principles of the subject, we 
should adyise you to study carefully Bangay's 
" First Principles " or a similar text book. 

(1) We are not very clear as to your meaning. 
A receiving set nearly always has a comparatively 
large range of possible wavelengths. This range 
can be measured by а wavemeter. For the method 
consult any text book. (2) There are formule for 
various simple kinds. On the other hand some 
types of condenser have capacities which cannot be 
calculated by any simple formula. We cannot 
quote а formula without knowing the type of con- 
depser for which you want it. 

(3) The purpose of a battery in such a circuit is 
to apply а potential to the crystal. It is desirable 
with most forms of crystal, but not with all. 

(4) The circuit shown is quite impossible. You 
will find suitable methods of connection in Bangay 
or any other elementary text book. 


“* SILICON "' (Dundee) has a receiver which 
will not give signals, except from Stonehaven. He 
sends a diagram of his connections ( Fig.2),and asks (1) 
What ta wrong, and (2) If tram wires parallel to his 
aerial and about 50 feet from it should prevent him 
from getting signals, 


т Fig. 2. 

(1) The connections of the circuit are wrong. 
The crystal should be in parallel with the condenser, 
and not in series with it. Only the nearness of 
GSW enables you to receive even him. Consult 
any crystal receiver diagram. 

(2) The wires will probably weaken signals some- 
what. They are more likely to give vou trouble 
through induction from thc currents flowing in 
them. 


PETE (Leeds) aals (1) If a wireless club exists 
in Leeds. (2) What is the power of Eiffel Tower. 
(3) On how high a wavelength it would be possible to 
receive efficiently with an aerial of natural wavelength 
130 ms., using one H.F. magnification and crystal 
rectification. 

(1) None as far as we know. 

(2) Musical spark, 150 K.W. ; non-musical spark, 
70 K.W.; and CW., 150 КМ. 

(3) It is impossible to give any definite figure, 
so much depending on the design of the set, and 
what you consider efficient reception. We might 
suggest 5,000 ms., but you could no doubt get 
signals from high power stations at short range 
even up to the figure of 16,000 ms. you suggest. 


H.E.P. (Upminster) asks (1) How to connect 
up the jsollowing 1nstruments ; а 2.slider tuning 
anductance, loose coupled tuner, detector (nature not 
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stated, presumably crystal) and head phones (2000 
ohms.) He does not wish to use anything else. 
(2) Whether time signals are sent summer lime, or 
Greenwich mean time. 

(1) The list of apparatus is by no means a suitable 
one for a station. However, you mizht make a 
receiver of sorts as in the following diagram, the 
loose coupler being merely used as an additional 
inductance or variometer (Fig. 3). 


с 


Fig. 3. = 
(2) Grecnwich mean time. 


. F.W.D. (Constantinople) asks whether thc 
sntervalve transformers of a low frequency amplifier 
could not be wound with resistance wire, as the oniy 
thing necessary appears to be the correct ratio of 
turns. 

Correctness of ratio is not the only thing necessary. 
Compare the case of a power transformer, in which 
other factors have to be considered when the load 
it is to handle is remembered. Roughly speaking. 
the conditions are simiiar in the two cases, and 
unproductive resistance (7.e., resistance not neres- 
sary to produce magnetic effects) is bad in both. 
The transformers should certainly not be wound 
with resistance wire. 


A.L. (Madrid) asks for an explanation of hissing 
an valves used with closed oscillatory circuits. 

The hissing is, in nearly every case, due to 
irregular discharge of the batteries, either low 
tension or high tension. The chief causes of the 
trouble are approaching exhaustion of dry cells. 
or too much discharge of accumulators. It may also 
be due to poor quality of the cells, even if up to 
their right voltage, or bed connection, either in 
the interior of the batteries or in almost any other 
part of the circuit. The reason such causes give 
rise to the noises is that, by altering the resistance 
of the circuit, they vary the voltage applied to 
the valve. 


S.R. (Newcastle-on-Tyne) «ends particulars, 


with sketch, of a receiver, which, he says, will only 
give signals from GCC, about 14 miles away. He 
asks uf we can help him to find any fault. 

You give much useful information, and your 
sketches are quite clear. Unfortunately, you do 
not give the sizes of the formers on which your 
inductances are wound, so that we cannot say 
if they are of suitable value. The secondary of the 
loose coupler may very likely be too small. You 
might try increasing this. In all other respects 
your circuits, the alternative arrangement as well as 
the original set-up, appear to be quite all right. We 
can only recommend you to try all the usual 
methods of fault tracing, such as testing all con- 
nections, and the insulation of your aerial. 
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L.H. (Liverpool) sends a diagram of a two-valve 
receiver, and asks (1) If it is right to use a battery to 
light two filaments, as shown. (2) Which 4з the 
better aerial to use, an L or a T, the top being 60 ft. 
long and the down lead 20 ft. (3) What range he 
should. get with the set shown. (4) Whether he could 
get results with an indoor frame aerial 10 ft. square, 
and if he would be allowed to use this. 

(1) Yes, certainly. You can also use one battery 
for the two plate circuits if you wish. (2) The L 
type, except for very short wavelengths indeed. 
(3) It is impossible to estimate, so much depending 
on the actual construction and handling of the set. 
You describe your aerial tuning coil as а 10,000 m. 
coil, and your loose coupler as a 35,000 m. loose 
coupler; we do not understand quite what you 
mean by this. As you do not give any other 
dimensions, we cannot say if you have proportioned 
your circuits right. (4) The frame aerial should 
give satisfactory results, but you must have the 
Postmaster-General's licence to use it. 


J.W.S. (Sedburgh) sends a diagram of a receiver 
and aerial arrangement, He hears no-one but GCC 


faintly, and. asks if we can suggest a cause, stating 


that all his connections are satisfactory. 

The type of circuit used should be quite satis- 
factory. The only likely fault seems that your 
A.T.1., which you say gave good results on a 
4-wire aerial 200 ft. long, may be too small for the 
smaller aerial you are now compelled to use. "This 
is borne out by your statement that the length of 
wire on it is only 146 ft. To get anything like а 
good range of wavelengths you will probably want 
at least six times this length. You can use finer 
gauge than the No. 20 you are now using, if you 
prefer it. Wo take it that you have connected the 
positive of the H.T. battery to the plate. 


A.S. (Burnley) has made a receiver of the type 
shown on Fig. 12, page 530, December, '' Wireless 
World." He is using it with an indoor aerial. He 
thinks he hears faint signals at times, but if they are 
there, they are masked by a noise which can be tuned 
to any pitch between a slow tick and a high note. Hc 
asks for advice, this being the first set he has put 
together. He also asks (2) Whether more than one 
valve is desirable with a small aerial such as he 
uses, and, tf so, how the sevcral valves should func. 
tion. 

(1) The circuit shown is rather of “freak” 
nature, and therefore hardly suitable for a beginner. 
It should also have a grid leak, not shown in the 
diagram. We should strongly advise you to use 
one of the simpler types, shown in Bangay’s book, 
at present. The noise vou hear is due to oscilla- 
tions set up by the valve. You are getting the 
well-known heterodyne beats, probably between 
oscillations in the aerial and others in the closed 
circuit. 

(2) The sketch of your aerial has not come to 
hand: you probably omitted to include it. More 
than one valve will be almost essential, unless the 
(rame is very big. The simplest combination will 
be a rectifying valve, followed by one or more low 
frequency amplifiers. You will find circuits in 
Bangay's book. 


216 


| 


VOL. VIII. No. 7, NEW SERIES] 26th JUNE, 1920 


BE А WIRELESS 
MAN. WE TRAIN 
YOU QUICKLY ! ! 


Write for free Book 
4 THE WIRELESS 


CONTENTS 


STATIONARY WAVES ON WIRES. 
WIRELESS SERVICES ON AIRCRAFT 


ROUTES. 


THE DAILY MAIL WIRELESS STATION. 
HOW TO MAKE A D.F. RECEIVER. 


D 


PRICE ee NET 


[FORTNIGHTLY 


AA an 


- Principa! 
HENRY 


A» 


FLICK. 


RADIO HOUSF 


до. 


(TT 


СЕ ND uk 


McGRUER SPARS 


The ACME of STRENGTH and 
LIGHTNESS. 


This Hollow Wooden Structure is ideal for WIRELESS 
MASTS (telescopic or in one length, AERIAL 
SPREADERS, INDUCTANCE FORMERS, 


etc. 
MASTS of any length can be constructed by this 
unique method, where high insulation is required the 
advantages gained are infinite. 222776 
McGRUER HOLLOW SPARS do not hold the Www» 
damp like solid poles. 


HOLLOW AERIAL SPREADERS are an 
enormous advantage. We specialise in these and have 
a range of sizes from 2 ft. 6 in., weighing 8 ozs., to 
12 ft., weighing 7 lbs. "The smaller sizes have a double 
grooved block at each end for bridle and aerial wires ; COMMERCIAL ROAD 
and the larger a two-eye cranse is fitted. These Spars LAMBETH, LONDON, S.E.1 


are double tapered and are very strong and light. 
Telephone : Hop 718. 


WRITE FOR BOOKLET. Teleg. : **Ollosparsh, W'atloo, London." 


ee “ie, SSS, 
Ж е. /, "d 
m 29 - 


= d |7 [у = 
ica ST 


THE BRITISH SCHOOL 
2/7 TELEGRAPHY £4 


179, CLAPHAM К? 
LONDON. SW. 


EXPERT TRAINING FOR YOUNG GENTLEMEN (15-25) IN INLAND, CABLE & WIRELESS TELEGRAPH Y. 
Good appointments are open to our students as soon as qualified, the demand for Skilled Operators in all Services being greater 
than the supply. Special Short Course suitable for men wishiag to obtain Government Certificate and enter the service of 
the Marconi Co. At several recent Government Exams. all candidates obtained Ist Class Government Certificate. No Branches 
or Postal Tuition. Fees moderate. Recognised by the War Office, Admiralty, Wireless Telegraph and Cable Companies. 


WRITE FOR PROSPECTUS. A. W. WARD (Manager). ‘Phone: BRIXTON 215 


JUNE 26, 1920. ii Please mention the Wireless World 


Digitized by Google 


| I HE 
WIRELESS а 


THE OFFICIAL ORGAN OF THE WIRELESS SOCIETY OF LONDON 
v HI. No. Js 


Vou. | 


FORTNIGHTLY 


STATIONARY WAVES ON WIRES 


By Рнилр R. Coursey, B.Sc., A. M.IE.E. 


N the course of his experiments on elec- 

tromagnetic aether. waves, Hertz carried 

out some investigations on the propagation 

of waves along wires. At that time he 

was chiefly concerned with a comparison 
of the velocity of propagation of the waves 
along the wires and through the air. Bv 
coupling a long wire stretched out horizontally 
a few teet above the earth to a simple Hertz 
oscillator it is possible to set up in it a series of 
stationary waves by reason of the superimpo- 
sition of the direct waves coming from the 
transmitter and the reflected waves trom the 
end of the wire.* If the wire is given an 
appropriate length the reflected waves will 
reinforce the direct waves, and = stationary 
waves will result. The presence of these 
stationary waves on the wire may be shown bv 
theoccurrence of maximum sparkingina Hertz 
resonator, held near the wire, at certain points 
along the wire, and minimum or zero sparking 
at intermediate points. The distribution 


ы ese 


Fig. 1. 


Diagram illustrating distribution of Current and 
Potential along a horizontal wire on which a 
stationary wave has been set wp. 

Curve I re presents the currentand V the potential. 

The plate Р is placed close to the Hertz Oscillator 

used to excite the waves, and the end F ts insulated. 
* See earlier article, Wireless World, Vol. 8, pp. 73 
to 75, May Ist, 1920. 


of current and potential along the wire may 
be represented by the curves in Fig 1. The 
curve marked / indicates the distribution of 
current, and that marked 7 the distribution 
ot potential, These it will be seen are both 
harmonic curves, and when one is a maximum 
the other is zero, and ore versa. 'l he maxi- 
mum sparking will occur in the resonator 
when it 15 placed adjacent to a current maxi- 
mum (or antinode) and least when opposite a 
current node. "Ihe distribution of current 
along the wire can thus he mapped out by 
recording the length of the sparks in the resona- 
tor for different. points along the wire, and 
the / curve obtained. If however, we 
appreach an insulated piece of metal to the 
wire, it will be found that sparks will pass 
between it and the wire at some places but 
not at others, thus indicating the points where 
the voltage V is greatest. 

Another and more sensitive detector that 
may be used for indicating the presence of 
these nodes and loops of potential i5 furnished 
by a simple vacuum tube which may be held 


in the hand near the wire. When such a 
+ 


tube is filled with rarehed neon gas* а very 
sensitive indicator is obtained. since. neon 


possesses a low ionising potential—that is it 
requires a smaller potential to produce a 
visible glow in neon than tor air or other 
gases. 

The chief disadvantage of the above arrange- 
ment is that on account of the small capacity 


* Neon is one of the inert atmospheric gases, 
svmbol Ne. 
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and inductance of the single wire it requires 
a very high oscillation trequency to set up the 
stationary waves, and it is not easy to produce 
these very high frequency oscillations of much 
power using a Hertz oscillator. 

We can utilise more energv and obtain 
more powerful oscillations by employing a 
closed oscillation circuit shunted across the 


spark gap, and connecting the long horizontal · 


wire to a high potential point on this circuit. 
It is not easy, however, even with this arrange- 
ment to produce powerful oscillations of as 
high a frequency as given by the Hertz 
oscillator, while if lower frequencies are 
employed, it means that the wavelength is 
longer, and that therefore the wire must be 
. much longer if stationarv waves are to be set 
up along it. 

This difficulty can be overcome by coiling 
up the wire into a long spiral, as this increases 
its inductance per unit length, and also some- 
what increases its capacity.* Using a solenoidal 
coil of fine wire in this way, the phenomena 
of stationary waves may easily be demonstrated 
with a coil 6 to 8 feet long, although the effects 
are more striking with a still longer coil—say 
10 to 12 feet їп length. This coil should 
by preterence be wound on an ebonite tube, 
but the writer has obtained quite good results 
using a cardboard tube, well impregnated 
with parafhn wax, as the support tor the 
winding. Any convenient diameter, say 14 in. 
to 3 inches may be used, prov ided that the 
constants of the oscillation circuit аге pro- 
portioned to the size emploved. 

The following dimensions are convenient 
for demonstration purposes :— 

Helix. 6 feet long X 3} ins. diameter, 
closely wound with No. 26 $.W.G., d.c.c. 
copper wire, giving about 36 turns per inch 
length, or about 2,600 turns in all. "Ihis 
may be wound on a cardboard tube, and the 
whole well impregnated with parathn wax. 

Oscillation Circuit Condenser—capacity 
—(0-0025 mtd. in two sections that can be 
connected in series or parallel, or used 
separately. 


* фе. per unit length of the coil in both cases. 


THE WIRELESS WORLD 


Oscillation Circuit Inductance, variable 
in value up to abou: 120,000 cms. This 
range may conveniently be obtained from a 
coil of bare copper wire — sav of No. 10 
or-No. 12 S.W.G. wound on to a sup- 
porting cylinder 6 inches diameter and 
about 14 inches long, the successive turns 
being } inch apart, giving about 55 turns in 
all. -Provision must be made with a clip or 
sliding contact to obtain a connection to any 
point along the coil, so that the inductance 
in the circuit can be continuously varied from 
practically zero up to the maximum. A 
spark gap must be provided—of any convenient 
form—to give a spark length of | or 2 mms. 
If facilities are available, it is also advantageous 
to provide an air blast between the spark gap 
electrodes, as this not only cools them, but 
at the same time renders the discharge much 
more stable. ‘The spark gap must be supplied 
with a source of high voltage, which may 
conveniently be an induction coil, or a step-up 
transformer working off an А.С, ‘supply. The 
voltage required will be of the order of 10,000 
volts, and the condenser used must of course 
be designed to withstand the voltage safely— 
and in fact a still higher one—(say, 15,000 
volts) since the voltage across the condenser 
in an oscillation circuit is alwavs higher than 
the spark gap voltage 

‘The helix should for convenience be 
supported horizontally about 18 inches 
above the table, oninsulatingsupports (ebonite) 
and the waves are somewhat better defined if 
a sheet of thin metal is spread out over the 
surface of the table under the helix. A 
convenient size is 6 feet long bv about 1 foot 
wide, although the use of this metal is not at 
all essential tor a demonstration. “The appa- 
ratus should be connected up in the manner 
shown in Fig. 2 

lo set the apparatus in operation the 
inductance L must be varied until resonance 
with the helix is secured as shown by the 
production of a strong brush discharge at the 
free end. By moving the neon tube along 
the helix a short distance away from it, it is 
easily seen that the potential of the helix is 
very small at the end joined to the induc- 
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STATIONARY WAVES ON WIRES 


HELIX 


Fig. 2. 


Arrangement of Helix for demonstrating the pro- 
duction of Stationary Waves. 


tance, and that it steadily increases along the 
coil to a maximum value at the free end. 

When the helix is oscillating at its funda- 
mental frequency, as in the above case, there 
is evidently only one quarter of a wavelength 
along the helix (Fig. 3a). To obtain the 
next harmonic, having a wavelength j of the 
fundamental, the frequency of the oscillation 
Circuit must be increased three times, z.e.. 
the product ofthe capacity Cof the condenser C, 
and the inductance L of the coil L must be 
decreased to } of its original value. This may 
be done by putting the two sections of C in 
series, thus reducing the capacity to 1, and 
then readjusting on L. When resonance is 
again obtained the distribution of potential 
along the helix will be somewhat as indicated 
in Fig. Зв. 

By similar and successive adjustments of the 
inductance several other harmonics can be 
set up in this manner, but their intensity 
becomes weaker as the frequency increases. 

When oscillating at its fundamental fre- 
quency the helix represents the conditions 
existing on an ordinary uniform transmitting 
aerial in tune with the primary circuit in 
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Fig. 3. 
Curves showing potential distribution along helix. 


оО СООО 


which the oscilla- 
tions are excited. 
Bycoiling the wire 
up into a helix we 
have not altered Ё 
its properties but merely reduced it to а more 
easily workable size for experimental pur- 
poses, and put it into а form much тоге 
suitable for investigation of the phenomena 
involved. The two important electrical pro- 
perties possessed in common by both the helix 
and the aerial are distributed capacity and 
distributed inductance, and it is these that are 
responsible for the establishment of the con- 
ditions described above. Evidently therefore 
jt is possible for an ordinarv aerial to have set 
up in it waves of higher frequency than its 
fundamental, but although possible they are 
not very commonly met with. When using 
arc or valve continuous wave transmitters 
these harmonics are much more easily found, 
as they may be reinforced by harmonics in the 
oscillations of the transmitter itself * Іа such 
cases trouble has occasionally been experienced 
at short wave stations near high power long 
wave ones, due to interference from a harmonic 
of the longer wave. 

Stationary waves have, however, other uses 
than the demonstration of the conditions 
existing along a transmitting aerial wire. For 
example, on another page of this magazine** 
will be found a description of а Filtering 
Circuit devised by L. Lévy in which a series 
of circuits containing capacities and induct- 
ances is so arranged that the signal that it is 
desired to receive can set up a stationary wave 
along the circuit, whereas any irregular 
impulse that is not sustained cannot set up 
such a wave, and therefore its effect may by 
this means be eliminated in the receiving 
apparatus 


* See for example paper by L. Broadwood, Wireless 
World, Vol. 8, pp. 82 to 91, May Ist, 1920. 
** See page 223. 


A.C. 
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NOTES AND NEWS 


The Amateur Position.—It has come to our 
notice that certain amateurs, wishing to obtain the 
Postmaster-General's permission to instal receiving 
sets, have met with considerable diffidence on the 
part of those who have been asked to stand as 
referees. "This disinclination is stated to arise as a 
result of the persons asked not knowing to what 
fields their references might lead, and though 
actually nothing more is required than is asked for 
by the average Civil Service Examination Applica- 
tion Form, the subject of amateur wireless seems to 
be commanding extraordinary caution. 

For the guidance of amateurs and those of their 
friends whom they may ask for references we quote 
the following paragraph from the official statement 
issued by the Postmaster-General regarding the 
amateur position :— 

"'The applicant should produce evidence of 
British nationality, апа 
two written references. 
Certificate of birth should 
be furnished. The refer. 
ences should be given by 
persons of standing who 
are British. subjects and 
not related to the appli- 
cant." 


British D.F. and W.T. 
Stations. The following 
D.F. Stations are established 
in the United Kingdom :— 
Amlwich (BXV), Berwick 
(BVG), Carnsore (BVZ), 
Flamborough (BVN), Larne 
(BXJ), Lizard (BVY), 
Peterhead (BVL), Rhyl 
(BZW ). Seaview (Malin 
Head) (BXK). 

Rhyl is not fitted with 
transmitting apparetus, and 
is controlled by Amlwich. 
Seaview is not fitted with 


ment under General Ferrié, and, since May. 1919, 
has been technical adviser in wireless telegraphy 
to the French Colonial Office, in succession to 
Captain Paul Brenot. 


The Institution of Electrical Engineers.— A 
wireless section of this institution has been formed, 
and is open to members who are “ actively engaged 
in the study, design, manufacture, or operation of 
wireless or high frequency apparatus." The Com- 
mittee for 1920 is composed as follows :— Dr. W. H. 
Eccles, Chairman; The President, LE.E. er- 
officio: the Chairman of the I.E.E. Papers Com- 
mittee, exr-officio ; E. A. Barker, M.C. ; Sir Charles 
Bright, F.R.S.E.; J. Erskine-Murray, D.Sc.: 
A. Gray ; Professor G. W. O. Howe, D.Sc. ; Captain 
J. К. Im. Thurn, R.N., C.B.E. (nominated by the 
Admiralty); Admiral of the Fleet Sir H. B. 
Jackson. R.N.. G.C.B.. 
K.C.V.O., F.R.S. ; W. 
Judd; Sir Oliver Lodge, 
D.Sc.. F.R.S.; Professor 
E. W. Marchant, D.Sc. ; 
Senatore G. Marconi, 


Captain H. R. Sankey. C.B.. 
R.E.; J. Sayers; E. H. 
Shaughnessy, O.B.E. (nomin- 
ated by the Post Office) ; 
Major T. Vincent Smith, 
М.С, R.A.F.: A. А. 
Campbell Swinton, F.R.S. ; 
J. E. Taylor: Wing-Com- 
mander A. D. Warrington- 


(nominated by the Air 
Ministry); Lieut.-Col. R. H, 
Willan, D.S.O.. М.С. (nomin- 
ated by the War Office). 


Radio Research Board. 


Capt. Malgat, Chef du Service Radio- —Mr. О. F. Brown, M.A.. 
telegraphique, Ministere des Colonies, 


B.Sc. (Oxon.), B.Sc. (Lond. ), 


transmitting apparatus, and Paris. an Assistant Inspector of 


is controlled by Malin Head. 
which keeps watch on 600 metres. 

Wireless telephony stations are open for work at 
Croydon and Lympne for the London—Paris and 
London-Brussels air routes. The French authorities 
have also installed similar stations at St. Inglevert, 
Valenciennes and Paris (Le Bourget). The wireless 
control of British stations, including stations 
licensed on private aerodromes, will be carried out 
by Croydon. The wavelength of these stations is 
900 metres, and the hours of watch for British 
stations are 6.30 a.m. to 7.30 p.m., Greenwich mean 
time. 


Captain Emile Malgat, whose photograph 
appears on this page, Is the new Chief of the French 
Radiotelegraphic service. He was born in 1883, at 
Hlzach (Alsace), and studied at the Ecole Poly- 
technique of Paris, becoming а sub lieutenant of 
Colonial Artillery in 1904. Before the war he was 
Chief of the French Radiotelegraphic Service of 
Equatorial Africa: during the war he served on 
the Central Radiotelegraphie Military estabbsh- 


Wireless Telegraphy in the 
Post Office. has heen appointed Technical Officer to 
the Radio Research Board, which has recently 
been formed under the chairmanship of Admiral 
Sir Henry Jackson, in connection with the Depart- 
ment of Scientific and Industrial Research. 


Obituary Notices. — We deeply regret to 
announce the death of Mrs. Marconi, who passed 
away, on June 3rd, 1920, at the age of eighty-one. 
It is largely due to the encouragement piven to 
the illustrious pioneer of wireless by his mother, the 
deceased lady, that he was able to prevail, in the 
days of his early discoveries, against the incredulity 
of the scientific world. Senatore Marconi, who 
was cruising on his yacht Elettra, was unable to 
attend the funeral, which took place nt Highgate 
Cemetery on June 7th, owing to his inability to 
reach England in time, His brother, Мг. Alfonso 
Marconi. however, was present, together with the 
Hon. Donough O'Brien. the Hon. Miss L. O’Brien, 
and Mrs. Marconi's sister. Senatore Marconi has 
received. by wireless telegrams of condolence from 
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the King and Queen of Italy and from Count 
Medici. 

The death is announced to have taken place, at 
Hampstead, of Major S. C. A. Wace, C. B. E., Royal 
Marine Artillery, head of the Wireless Telegraphy 
Board. During the War he was in charge of the 
wireless station at Malat. He was the author of à 
handbook on Wireless Telegraphy. 


Astronomical Announcements by Wireless.— 
Professor Kobold, Editor of the Astr. Nachrichten 
and director of the Centralstelle, announces that 
arrangements have been made for the distribution 
of astronomical information by wireless telegraphy 
from the Nauen Station (POZ). Such messages will 
bear as signature *'* OBS ” and it is suggested that 
institutions wishing to receive these messages will 
make arrangements with the nearest wireless 
station in their vicinities. 

It is hoped that such institutions will contribute 
towards the upkeep of the service. The use of 
wireless in this manner is somewhat similar to that 
adopted in the case of weather, and in cases of such 
unexpected phenomena as outbursts of nove, 
where early observations are of special value, the 
advent of wireless is of undoubted service. 


Weather Reports by Wireless.—On and after 
June Ist, 1920. the Air Ministry Wireless Station 
(GFA) will transmit synoptic messages in the same 
code as hitherto at 3.15 a.m., 8.45 a.m., 8.15 p.m. 
and general inferences in plain language, based 
upon observations at 7 a.m. and 6 p.m. The wave- 
length used by GFA is 1,400 metres (C.W.) and the 
times referred to are Greenwich mean time. The 
svnoptic telegrams issued at 2.30 a.m. and 2.30 
p.m. GMT from Aberdeen Wireless Station (BY D) 
on & wavelength of 3,300 metres C.W. will continue 
unaltered. 


Brussels Fair.—-In common with the Société 
Anonyme International de T.S.F. the Marconi 
Wireless Telegraph Company has on exhibition a 
large variety of apparatus at the Brussels Fair. 
The most modern instruments for D.F. work, 
valves and wireless telephony sets form the greater 
part of the exhibit, but there is also to be seen an 
automatic call device. The stand contains also a 
large number of instruments used for purposes of 
measurement, etc., together with a large collection 
of publications of the Wireless Press, Ltd., and 
Marconi International Code Co. 


Long-distance Wireless at Sea.—As a result 
of the success obtained with the new sets on board 
the Cunarders 7m perator, Mauretania and Carmania, 
the White Star liners Olympic. Celtic, Cedric, 
Adriatic, Ballic and Meqantic are to be fitted before 
their next sailing from Envland. These vessels will 
maintain direct communication with land over a 
distance of 1,400 miles. 


Economic Electric. Ltd. -— We have just 
received this Company's new catalogue, and much 
is contained therein which is of interest to amateurs. 
Many types of receiving apparatus, valves, ete., 
are illustrated. 


An Interesting Catalogue of Wireless 
Apparatus has been issued by Messrs. F. О. 


Read & Co., Ltd., which should be of great interest 
to most amateurs, especially as it contains а very 
good list of long wave stations, with wavelengths, 
a number of useful circuit. diagrams, a table ot 
data for the winding of frame aerials, and a chart 
of the Eiffel Tower Time Signals as published 
recently in the Wireless World. 


Technical School of Dublin.—The Wireless 
section of this School has started a Magazine, 
intended to serve as a record of the doings of the 
many students of the School, past and present. 
We tal e this opportunity of wishing both the School 
and its Magazine every success. 


That Dutch Wireless Telephony Station.— 
We are now in a position to give the following fuller 
information about the station PCGG, which is 
delighting amateurs weekly with its concerts by 
wireless telephony. The station belongs to the 
Nederlansche Radio-Industrie, and is situated at 
The Hague. It works every Thursday from about 
6.40 to 10.40 p.m. and on Sunday afternoons from 
about 1.40 to 3.40 (G.M.T.), on a wavelength of 
between 800 and 1.000 metres. The aerial used 
consists of three wires each 40 metres long. raised 
15 metres high. At full load the aerial current is 
about 1:3 amperes on 1,000 metres wavelength. 
and 1:6 amperes on 800 metres. The Nederlansche 
Radio Industrie, Beukstraat 8-10, The Hague. 
Holland. would be glad if amateurs would send 
them notes if they should pick up this telephony. 


Japan's Lofty Masts of Concrete.— Believed 
to be the highest concrete poles in the world, the 
masts of the new Japanese stations are 660 feet 
high. Being made at Tomicka-cho, they are 
intended for the wirelesa stations which will 
shortly open up further communication between 
Japan and tho United States. The capacity of 
these stations is Said to be 8,000 words each way 
per diem. 


Huge Wireless Plant. 


The Radio Corporation 


: of America has bought 6,000 acres of land at Rocky 


Point, Long Island, for the largest wireless plant 
in the world. The estimated cost of this plant 1s 
10,000,000 dollars, and it will have a three-mile 
diameter, with a system of antenne on 400-foot 
steel masts at a mile and а ha'f radius from the 
main power house. 

The station will communicate with France, Italy, 
Poland, Scandinavia, Germany, and the Argentine. 

The wireless station at Nauen, near Berlin, is 
the biggest now operating, but the one at present 
building at Bordeaux, with its eight towers of 800 
feet high, will surpass it. 

Rocky Point will far surpass Bordeaux, and if 
the American towers are comparatively low the 
reason is that the Alexanderson alternators and 
multiple antenna will permit of a bigger range on 
less power. 


United States Wireless Stations.- The House 
of Representatives of the United States has passed 
a resolution authorising the Navy Department to 
continue for a further period of two years the 
operation of all wireless stations open for General 
Publie Correspondence. The resolution. will. be 
considered by conference of the Senate and the 
House. 
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WIRELESS AND THE PRESS 
THE DAILY MAILS WIRELESS STATION 


N May llth, 1920, The Daily 

Mail achieved the record of 

being the first London news- 

paper to instal a permanent 

Wireless receiving station on its 
premises, and after a short period devoted to 
experiments accomplished on May 28th a 
further record, that of being the first British 
newspaper to receive by wireless telephony 
news messages for publication. These mes- 
sages were transmitted by the Chelmsford 
high power wireless telephony plant belonging 
to Marconi's Wireless Telegraph Co., Ltd., 
and received on The Daily Mail station 
in London, the work being done by the paper's 
own reporters. 

In addition to providing amateur wireless 
men with an especial treat, the demonstration 
furnished ample proof that on account of 
delav in legislation the advantages obtainable 
from a branch of science, the growth of which 
was forced in the heat of the Great War, are 
being allowed to remain to a great extent 
unplucked for service in the arts of peace. 
Eighteen months have elapsed since the signing 
of the Armistice, and a great London “ daily ” 
is forbidden, save on the special occasion 
described above, to publish news gathered by 
wireless ! То those who know the varied 
nature of the aether-traffic in these days, and 
the precise amount of secrecy it is at present 
possible to preserve, the need for stringent 
legislation is patent and the attendant diff- 
culties are obvious. The latter are not, 
however, insuperable, and those who realise 
that the age of aether is with us look eagerly 
forward to the forthcoming moves on the part 
of the authorities. Wireless telegraphy and 
telephony are clearly destined to play the 
leading part in communication, not only with 
respect to the dissemination of news to the 
world's press but in every industry. That it 
should be otherwise is unthinkable. There- 
fore, the sooner prophecy is converted into 
fact the better. Wireless must not be allowed 


to lag behind aviation, for these two things 


.are the most striking and potent human 


achievements which this century has yet 
brought forth. 

Intimately bound up with the whole 
question of the civil use and practice of wire- 
less is the desire of a rapidly-increasing 
number of enthusiasts, many of whom are 
experts, for freedom to experiment not only 
in wireless reception but in transmission also. 
The lure of wireless telephony beckons them 
with a magic it is difficult to resist. Are they 
for ever to be debarred from a hobby which is 
one of the few a Government might well 
encourage ? War apart, there may yet arise 
some great national emergency when the 
services of hundreds of wireless fitters and 
operators may be urgently needed on the 
instant. By securing a reasonable measure of 
freedom to the amateur experimenter the 
Government would ensure betimes a generous 
response to such a need. 

As our readers know, The Wireless World, 
the oldest wireless periodical in the British 
Empire, has alwavs paid special regard to the 
needs and aims of amateurs and since the War 
has spared no efforts on their behalf. Ап 
Annual Conference of Wireless Clubs is now 
definitely decided upon and the first conference 
has already taken place. Almost every large 
club in the kingdom is now affiliated with the 
Wireless Society of London and looks to that 
influential body for guidance, assistance and 
support in the matter of obtaining a maximum 
of concessions. We feel that British amateurs 


have proved their right to be taken seriously | 


and that fifty per cent. of their claims should 
not be dismissed by the process of whittling 
down at the hands of the permanent officials 
of half-a-dozen Government departments. 
Amateurs may congratulate themselves upon 
the fact that The Daily Mail has begun to 
think “ wirelessly.” 

The Daily Mail installation consists 
chiefly of a six-foot frame aerial of the 
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Photo by Daily Mail. 


The Daily Mail Wireless Station. 


solenoid type, wound with 48 turns of wire, 
used in conjunction with . Marconi 7-valve 
high frequency amplifiers and detectors, 
Types 55A and 55D, which have been pre- 
viously described in our pages and are familiar 
to most of our readers. Type 55 is one of 
the most sensitive receivers in existence and is 
particularly suitable for use with a loop aerial. 
The tuning arrangements permit of reception 
on wavelengths of from 600 metres to 18,000 
metres. Damped and undamped waves and 
wireless speech can be equally well received on 
this apparatus, which is no amateur set but an 
instrument which has been thoroughly proven 
both in war and commerce, and is capable of 
detecting signals from any high-power station 
within a radius of 3,000 miles. In a vision 
of the future one sees the inside of a newspaper 
office, where reporters are busy receiving 

“сору” from their colleagues in provincial 


towns, whilst automatic receivers click out 
tape records of news messages sent at 100 
words a minute from the world's high-power 
news-distributing stations. From this to 
direct type-setting by wireless 1s, maybe, not 
so far a cry as from Marconi’s early experi- 
ments to his first great achievement, trans- 
atlantic wireless telegraphy ! 

If, in addition, this future newspaper draws 
its electrical power from some huge Wireless 
Power Station, why then—then we shall have 
really begun in earnest to use that incom- 
parable, universal medium, the aether. 

A visit to Carmelite House and a conversa- 
tion with Daily Mail officials revealed that 
the latter intend to lose no time in assisting 
wireless and journalism to join hands. “They 
look forward to the time when a reporter shall 
start for the scene of his “story” in an 
aeroplane—“ and arrive? one of them 
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humorously interpolated—and deliver his 
“ copy " to headquarters by a system of linked 
wired and wireless telephony, the message 
being received at the paper's own wireless 
station. They intend to make as much use 
of wireless as possible and entertain no doubt 
but that present day apparatus can fulfil all 
the demands likely to be laid upon it bv Fleet 
Street in general. ‘The idea of an “ exclu- 
sive" message being flung out on an indis- 
criminating, generous aether, and intercepted 
by rival papers, created a disturbing ripple in 
the flow of conversation. Knowing that a 
similar objection has been levelled at wireless 
telegraphy for twenty years we do not view 
this question in quite such a serious light. 
There is this point, too, which must be taken 
into account—directive wireless is probably 
not far distant. 


AN EFFICIENT PLAIN 


THE WIRELESS WORLD 


We found The Daily Mail exceedingly 
sympathetic about the position in which wire- 
less amateurs find themselvesto-day—a position 
we know by heart and which we described as. 
fully as possible. 


Up to recently much that has appeared in 
the dailv press about wireless, though published 
with the best of intention, has often been 
merely a series of bright, humorous, inter- 
ludes in the life of technical wireless men, 
but now that our contemporary has acquired 
a “ man's size ” installation and has the inten- 
tion of furthering with its accustomed energv 
the cause of commercial wireless, we feel that 
the steps it has taken are of extreme signiti- 
cance to the world of wireless and to that 
portion of the working world which at present 
lacks wireless. 


AERIAL RECEIVER 


By A. Coover. 


HE accompanying photograph 

shows а  simplv - constructed 

amateur' receiving station. А 

photographic negative box is fitted 

with a false bottom about an 

inch from the top. On this аге fitted 

a carborundum crystal with point contact 

and a potentiometer, reconstructed from a low 

voltage motor-field regulator, with porcelain 
base and iron wire resistance. 

A battery switch, telephone terminals and 


tuning buzzer are also fitted, having buzzer 
battery and telephone condenser fixed at the 
bottom of the box. The double slide induc- 
tance is Connected in series with the aerial 
and in parallel with the receiver, thus acting 
as a transformer. Wavelengths of 300 and 
600 metres are easily obtained by moving 
sliders to positions on the calibrated brass 
rods. | 

The large tuning inductance consists of a 
section of a washing-machine roller of 64” 
diameter by 11” long, being wound with 
3 15. of No. 26 enamelled copper wire. A 
single slide makes contact on the bared wire 
at each turn, and a short-circulting switch 
Is fitted at the terminal end. This induc- 
tance used in conjunction with the smaller 
double slide inductance gives a maximum 
wavelength of abouc 3,500 metres when 
using a double wire aerial of about 50 feet in 
length. 

A patr of * Browns " 4,000 ohm resistance 
headgear telephones completes the set. Signals 
on 600 metres are quite readable at night from 
over 500 miles distance. The whole cost of 
Installing was less than £4. 


224 


— 


THE PROCEEDINGS OF THE 


WIRELESS SOCIETY OF LONDON 
SOME OF THE PROBLEMS OF ATMOSPHERIC 


ELIMINATION IN 


WIRELESS RECEPTION 


By Purre R. Coursey, B.Sc., A.M.I.E.E. 


Continued from p. 


3.—FILTERING CIRCUITS. 


The circuits that have been described above 
have made use very largely of the directive 
effect of the receiver in cutting out the atmos- 
pherics. We have now to consider still an- 
other class of arrangement in which the selec- 
tion of the signal from the atmospherics is 
accomplished mainly by filtering out the 
desired currents ‘and rejecting the remainder. 
The influence of direct tuning on such a 
selection was considered at the beginning of 
the paper, but some of the more complicated 
arrangements remain to be dealt with. 

The selectivity of the receiving circuits, 
particularly for C.W. currents of a definite 
frequency, can be considerably augmented 
by the use of a proper “ negative resistance,” 
particularly if this is used in conjunction with 
a large ohmic resistance to damp out all 
currents of other than the desired frequency. 
The effective resistance of a circuit for currents 
of a definite frequency can be considerably 
reduced by including in that circuit a three- 
electrode valve provided with reaction coupling, 
Fig. 12. Since such a valve tends to maintain 


Frey. 12 


Three-electrode valve with reaction coupling, acting as 
a ** negative resistance.” 


201, Fune 12th. 


currents of the frequency to which it is tuned, - 
the result is equivalent to a reduction of the 
ohmic resistance of the circuit. This may be 
looked upon in another way by saying that 
the valve has added “ negative resistance "' 
to the circuit. The “ Dynatron " of A. W 
Hull is one of the most effective of these 
negative resistance valve arrangements.* In 
the “ Pliodynatron " valve invented by the 
same investigator four electrodes are fitted —— 
the filament, a grid of the ordinary type, a 


Fig. 13. 
A.W. Hall's ** Pliodynatron ?? 4-electrode Valve. 


perforated anode and a main anode. The 
negative resistance effect is obtained by reason 
of the emission of secondary electrons from 
the main anode back to the perforated anode. 
An illustration of the valve is given in Fig. 13. 

As an illustration of the utility of these 
negative resistances we may perhaps take a 
rough numerical example. Suppose that by 
proper arrangement of the valve we can 
Obtain a negative resistance of say 5,000 ohms. 


* Proccedings of the Institute of Radio Engineers, 
6, p. 5 (1918.) 
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Then if we connect, say, 5,050 ohms in 
series with the valve the effective resistance 
of the whole circuit to a C.W. signal, of the 
frequency to which it is tuned, will be 
5050 — 5000 = 50 ohms, whereas to an 
aperiodic impulse, or to a signal of differ- 
ent frequency, the effective resistance of 
the circuit will be practically the whole 
of the 5,050 ohms. This high resistance 
will therefore considerably cut down the 
amplitude of the interfering impulse. 
The early patterns of Marconi “ X- 
stopper" may be regarded assome of the earliest 
examples of true filter circuits. Fig. 14 
indicates a typical circuit of one of these 
stoppers and is almost self-explanatory. 
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Fig. 14. 
Circuit diagram of one form of Marconi 
"* X-Stopper." 


Much more recently several patterns of 
tuned and untuned filtering circuits have been 
patented by the Western Electric. Company 
and others. Fig. 15 may be taken as an 
example of one of these. It consists essen- 
tially of the combination of a number of 
Circuits containing resistances and capacities, 
and is so arranged that currents of frequencies 
between two limits only are allowed to pass 


through. 
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A rather complicated filter due to L. Lévy · 


has been used to some extent in France. 
Both this and the preceding one are much 
more suited to C.W. reception than to spark 
signals, for the reason that the tuning of a 
C.W. signal can be made much more selective. 
The circuit diagram of Lévy's filter is indi- 
cated in Fig. 16. In this diagram the aerial 
circuit А L E is coupled to the input end of 
the three valve amplifier V, V, V,. The 
separate heterodyning valve V, is also coupled 
to the aerial circuit, and the oscillation 
frequency of this valve is chosen so that the 
incoming signal is heterodyned to a supersonic 
beat frequency, that is to say, to a frequency 


. above the audible limit. A convenient value ts 


somewhat about 10,000 ~. The filter circuits 
proper comprise inductances and capacities 
CCa buses C, L4. The coupling 
to the receiver proper is made to one of the 
inductances of the filter and in the 
diagram is shown as coupled to L, 
This coupling is both a potential and a 
current one, the coil L,, being coupled to 
L, which is joined across the filter, and the 
coils L,, 1,5 being coupled to Lig Le which 
are joined between two of the filter condensers. 
By connecting these two couplings—the 
potential and the current couplings—in 
opposition to one another it is claimed that 
the effect of the atmospheric can be largely 
eliminated, since the atmospheric will only 
set up one or two oscillations which will 
travel through the filter as a progressive wave, 
whereas the maintained C.W. signal will set 
up a stationary wave along the whole filter. 


R, C2 


C, А; 
F Y 
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Fig. 15. 


Schematic arrangement of Western. Electric Co.’s filtering circuits. “The elements of a single filter unu are 
indicated on the left-hand side The complete filter comprises a long series of such units arranged with 
amplifying valves between them. 
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The purified supersonic current is further 
amplified by the valves V; V, .... Vio The 


d 
s|a|e------0|8]+—__—_ 


< E 


Connection scheme of L. Lévy's filtering circuit. 


b 


circuits of the first three of these valves are 
tuned to a frequency near the supersonic beat 
frequency so that an audible beat frequency 
is thus obtained which is finally detected in 
the telephones T. 


DEPENDENT UPON THE 
AERIAL FORM. 


4.— METHODS 


The type of aerial used at the receiving 
station exerts some influence upon its selec- 
tivity to the signal and upon the elimination 
of atmospherics. The-ordinary type of open 
elevated antenna picks up the atmospherics 
from almost all directions in space, while as 
we have seen above the directive receiving 
aerials exert a certain selection by cutting out 
some of the atmospherics from some directions 
and leaving only. those from others. 

M. Abraham has discussed this question 
mathematically and has shown that the 
selective action of different aerials is largely 
a question of their effective resistance as 
regards the signal being received.* 


A further limitation of the direction from 
which atmospherics may affect the receiving 
aerials may be obtained by combining ordinary 
open aerials with directive aerials. If this 
combination is properly effected an assymetri- 
cal reception curve is obtained and the signals 
are received with maximum strength in one 
direction only. — The effects of atmospheric 
impulses are therefore largely limited to those 
coming from this direction. 


A useful circuit by means of which these 
two effects may be combined to produce the 
best results 15 due to С. W. Ріскага. It was 
also described by W. H. Priess in a discussion 
on a paper by E. F. W. Alexanderson read 
before the Institute of Radio Engineers last 
year 1 The arrangement is indicated in 
Fig. 17 It depends essentially upon the fact 


*Jahrbuch der Drahtlosen Telegra phie, 14, pp. 259- 
269. August, 1919. Radio Review, 1, pp. 147-148, 
Abstract No. 72, December, 1919. 


1 See paper by G. W. Pickard, read before the 
Institute of Radio Engineers on “ Static Elimina- 
tion by Directional Reception." 

‘See Radio Review, 1, рр. 150-152, Abstract No. 75, 
December, 1919. 
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that the ratio of the strength of signal to 
strength of atmospheric is different in the case 
of a simple loop circuit to what it is when the 
loop structure as a whole is used as an open 


Fig. 17. , 
Receiver using a loopaerial both as a closed loo p and аз 
an open antenna, to lessen the effect of atmos pherics. 


aerial to earth. In the diagram the loop A 
is coupled to the intermediate circuit B and 
thence to the detecting circuit F by a variable 
coupling. The centre of the loop coupling- 
coil is joined to earth through 
the coil D which is coupled to 
the phase-adiusting circuit C 
which again is coupled to the 
same detecting circuit F. The 
function of the circuit C is to 
adjust the phase of the currents 
flowing through the coil D to an 
appropriate value as compared with the phase 
of the currents flowing in the circuit B.* 

Various improvements of this circuit have 
been worked out by G. W. Pickard and others, 
but they are all dependent upon the difference 
in the ratio of signal strength to atmospheric 
strength with different forms of the aerial so 
that when two aerials such as, for example, 
a horizontal aerial and a loop aerial or a loop 
aerial and a vertical aerial, etc., are combined 
together the atmospheric effect can be largely 
wiped out and the signal retained 


* This circuit was patented by G. W. Pickard in 1907, 
U.S. Patent No. 876996. 
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The use of low horizontal aerials stretched 
either a short distance above the earth's 
surface or actually buried beneath it, is of con- 
siderable use in improving the reception of 
signals through atmospheric interference. 
The great disadvantage of the horizontal aerials 
is the extensive ground area required for their 
use This applies to a certain extent also to 
the spaced loop aerials of Weagant’s and 
Pickard’s arrangements, but the size of these 
latter arrangements may be considerably 
reduced without impairing their efficiency to 
any very great extent. It has been claimed 
that the whole of Weagant's receiver can be 
reduced in size until it can be enclosed inside 
an ordinary room and vet retain its effective- 
ness. 

A large number of experiments on “ earth ”’ 
and similar aerials have been described by 
A. H Taylor in papers read before the Insti- 
tute of Radio Engineers (New York). These 
aerials not only give a fairly sharp directional 
effect but also have a much larger ratio of 
signal strength to atmospheric strength than 
ordinary open aerials. f 

In particular we may mention one of the 


circuits used by A. H. Taylor in which a 


SEA WIRE 


TO AMPLEYR 
OC TECTOR 


Fig. 18. 


E. = 


А circuit used by А. H. Taylor which reduces the 
effects duc to atmos pherica. 


t Proceedings of the Institute of Radio Engineers, 7, 
pp. 337—362, August, 1919; and pp. 559-583, 
December, 1919. Radio Review, 1, pp. 204 and 
360, Abstracts Nos. 149 and 313, January and 
April. 1920. 
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horizontal wire was combined with a loop 
aerial as indicated in Fig. 18. The loop 
aerial circuit includes the coil L, the con- 
denser C, and the resistance R. The hori- 
zontal wire is earthed through the tuned 
circuit C L, the coil L being coupled to the 
amplifier and detector. ‘The point of junction 
of the resistance R with the horizontal aerial 
wire is also earthed through a variable 
resistance R,. It was stated in "Taylor's 
paper that the function of this resistance was 
not very clear although it has considerable 
effect upon the results. obtained, but it seems 
probable that its action is very simili: to the 
case of Pickard's circuits, mentioned above, 
where it serves the purpose of equalising the 
currents in the two aerial circuits so that they 
can be made to effectively neutralise one 
another. In this particular arrangement the 
circuit L, C, К serves as the phase-adjusting 
coupling to adjust the equality of phase. 

This arrangement is claimed to give a very 
considerable improvement in the ratio of signal 
strength to atmospheric strength. 


CONCLUSION, 

In conclusion too much emphasis cannot 
be laid upon the need for further work 1 
this direction. A very great number of 
experiments have already been made, as we 
have seen, in several different directions in 

attempting to obtain the desired freedom from 
atmospheric disturbances, many more in fact 
than it has been possible to refer to in this 
brief resum? in which it has only been 
possible to skim over the leading features 
of турса] methods. Although conditions 
as regards such disturbances are not nearly 
50 bad in these temperate latitudes as they 
are in the tropics, yet the question is still 
an important one, not only for long distance 
reception in large commercial stations but also 
in cases in which the members of this Society 
are probably more interested, namely, that 
of receiving over long distances using quite 
small receiving aerials. Using these small 
aerials, long distance reception can only Бе 
accomplished by the use of amplifying valves, 
and it is under these conditions that the 
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desirability of an effective means of cutting 
out atmospheric troubles is brought home to 
the operator. ‘The subject is closely allied 
with the prevention of interference from other 
stations, a subject of considerable importance 
in this country where at no point can we be 
far from the disturbance of powerful ship and 
land stations. In this connection I would 
urge particularly the co-operation of all 
members of this Society in thoroughly testing 
out such means of atmospheric ‘elimination 
and interference prevention as arc available, 
and which thev can fit up in theirown stations, 
so that, if possible, we may arrive in time at 
an arrangement which will be truly effective, 
at least for small stations in these latitudes, 
If not in all. In the development of these 
different kinds of atmospheric eliminators, 
and in experimenting with them. the im- 
portance of studving the fundamental basis 
upon which they all depend cannot be too 
highly emphasised, and 1 hope that the outline 
given 1n this paper may help in this direction. 
Finally I wish to express my best thanks 
to Messrs. Marconi’s Wireless ‘Telegraph 
Company, Limited, for the loan of some of 
the apparatus used for the demonstrations this 
evening, and to other friends who have 
assisted in their preparation. 


DISCUSSION. 

The Chairman: `1 think the Society is very 
much indebted to Mr. Coursey for his lecture. He 
said he had only skimmed the subject, but I think 
he has skimmed the cream and given us some very 
valuable information All this enormous nuniber 
of different problems are scattered, but Mr. Coursey 
has concentrated them and put them into a very 
useful form. I think we are also very much indebted 
to him for the beautiful experiments he has shown 
us, especially the one showing the impossibility of 
currents of different. phase cancelling each other, 
The subject is older than wireless telegraphy. It 
has been with us ever since the beginning: it was 
one of the first troubles we ever experienced, and 
it is a trouble which must remain while nature's 
laws are what they are. Therefore, it is no yood 
trying to say that we shall eliminate atmospherics. 
We must eliminate their effects on our receiving 
apparatus. We have had a very large number of 
drawings put before us, showing the different ways 
which have been proposed. They began with simple 
apparatus and they gradually developed until they 


have vot into what we can only call extremely 
complicated- and I think they wil get more 
complicated apparatus, and anyone who can 
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invent a simple means of doing it will be benefitting 
the whole wireless world. That is one of the aims 
in wireless, one of the most important and most 
difficult, and Mr. Coursey's suggestion—that the 
members of this Society should study it carefully 
— is a very good one. I personally. as Chairman of 
the Radio Committee, shall be very glad to hear 
of their results, and I hope they will do what has 
been suggested. It wants rather an organisation 
for doing it so that large numbers of different 
stations can be listening at the same moment. 
Then we may be able to progress. I hope you will 
join with me, after the discussion, in thanking the 
author for his very interesting lecture, and I will 
now ask anybody who has any remarks to make 
to discuss the lecture. lf anybody has used any of 
these latest arrangements that have been described 
and can give us the result of their experience, it 
would be very useful. 

Mr. M.Child : I have been very much interested 
in Mr. Coursey’s extremely interesting lecture 
to-night. I think I may say that for the past 
fifteen or eighteen years, right fron) the very 
earliest days, when we used coherer receivers, I 
have been up against the problem of atniospherics 
in connection with reception. I was interested when 
Mr. Coursey mentioned Marconi's early X-stopper, 
but I am afraid I did not think very much of that 
X-stopper when it was first brought ont, tor the 
simple reason that, whenever I connected it, it 
eliminated the atmospherics all right, but I never 
got any signals at all: it eliminated both atmos- 
pheries and signals. Probably at the time it might 
have been used so that it would have a certain effect 
in eliminating atmospherics and also signals, and 
the reason why it gave the results it did was perhaps 
that we knew very little about the proper tuning 
of circuits, and no instructions were issued, We 
had a box given us, and we were told it was an 
Х .##оррег. The result was, that when vou thought 
you had X's, you put it on, and when you did not 
think you had them you took it off, and that may 
have accounted for the thing not working very 
well. 

l should like to ask а question. about getting 
atmospherics оп buried. aerials. 1t is a curious 
thing that when you have aerials laid a few feet 
deep in the ground and insulated, you do get 
atmospheric disturbances on these aerials, I have 
never had the opportunity of experimenting 
actually with grounded aerials, and I should. like 
to ask Mr. Coursey whether he can tell us what 
the nature of the disturbances is which come on 
to these grounded aerials: whether they are 
netuolly " grinders " or " hisses " or спек, or 
whether everything of that type comes in on these 
particular aerials. Mr. Coursey mentioned. the 
question of Weagant's devices for eliminating 
atmospherics. I think it was mentioned in one of 
the technical journals,^-—* The Electrician,” l 
believe — some time ago, when they published 
details of this X.stopper, that Weagant had 
discovered definitely that the N's come in a vertical 
plane, and not a horizontal plane. I should like 
to ask Mr. Coursey whether he has any information 


‘See Wireless World, Vol. VII, pp. 127, 209, and 271, for descriptiou 
of Weagant's X-8toppe:. 
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on that point. 1 think one great difficulty we are 
all up against in this question of discovering how 
to eliminate these X's or atmospherics, is the fact 
that year after year we seem to be getting far more 
sensitive receiving apparatus, which, of course, is 
really going the wrong way about the thing, it 
seems to me. The X's are all pretty well of known 
strength, and it seems to me that the simple and 
quite obvious thing to do is to increase the power 
of your transmitters and decrease the sensitiveness 
of your receivers. If vou go about it that way you 
can have receivers extremely insensitive, and use 
transmitters much more powerful, relatively speak- 
ing, to what thev are to-day, and you eliminate 
your X's right away or make them practically very 
small. А 

There is опе other point, and that is the auestion 
of wavelength. It has often been said, in connection 
with atmospherics, that they are stronger on long 
waves than on short waves. I cannot say І have 
found that to be the case. I have found generally 
that the atmospheric disturbances always seem to 
be strongest on or about the natural wavelength of 
the aerial that your are actually using, i.c., the 
natural wave of the aerial unloaded with a large 
amount of inductance. If you have a small aerial 
whose natural period is 300 metres, and vou load 
that up to 600, then you will get atmospheric 
disturbances fairly strong. [f vou load it to 2,000 
or 3,000 metres, the atmospheric disturbances 
seem to go right away. [t may be that the loading 
up introduces resistance into the circuit, and that 
that reduces the strength. 

Mr. K. Hele: With reference to the last 
speaker’s remarks, I have noticed on my apparatus 
that the atmospherics come in varying strengths 
on different wavelengths. [L have conformed to 
the Post Oftice Regulations, and have а fairly 
sensitive apparatus, and sometimes 1 find that at 
about 5,000 or 6,000 metres, the atmospherics will 
be louder than they are from 6.000 to 1?,000 or 
13,000 metres, and then. from 15.000 to 17,000 
metres they will be almost nothing. Of course, that. 
is with а small apparatus; with a small aerial, 
16.000 metres needs a large amount of inductance 
and capacity. I do not know if there is any infor- 
mation as to whether I am correct in making this 
statement, but it seems to be so with my apparatus. 

Mr. F. Hope-Jones, M.I.E.E.: This very 
interesting lecture seems to have said very. httle 
on the subject of what atmospherics actually are 
and how they originate. That was all the topic 
years ago, and Т remember well, when our Society 
was young, in the vear 1913— it seems a long time, 
seven years ago- ] think it was in the schools 
here at Westminster, we had a meeting, and Dr. 
Fecles was then Secretary of the Radio Committee 
of the British. Association. and he pointed that out 
as one of the subjects which justified the existence 
of the Wireless Society, that it might perhaps help 
in investigating what strays really were. ] remember 
sitting on a small committee and helping, with 
Dr. Fleming. Dr. Eccles and others, to prepare 
forms which were to be cireulated among wireless 
experimenters and observers generally throughout 
the country, who were to use them to take a syste- 
matic note of all the “strays " which they heard, 
putting them into the three classes Mr. Coursey 
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has mentioned, and noting their time precisely 
and degrees of loudness. It is rather interesting to 
see to-night the attitude that has come over us 
since then. The super-sensitiveness of receivers 
owing to valves in cascade has led us to concentrate 
upon the effect of the strays. All we are concerned 
with is eliminating them, and we have rather left 
out of consideration what they primarily are and 
how they are caused. Without doubt they are 
static charges, electri:al storms, and I rather gather 
from a remark of our Chairman just now that 
perhaps his Committee may also avail themselves 
of our help, and I take it that his thoughts must 
have been running on the same lines—that a 
system of observation of strays will be of assistance 
to some other body than the British Association 
later on, in which case our Society with its organisa- 
tion can undertake systematic observations if 
called upon to do so. Mr. Child's remark --that we 
are working the wrong way, and that we ought to 
increase the power of our transmitting stations and 
decrease the sensitiveness of our receiving instru- 
menta, seems rather suggestive that he wants us 
to rival Jove, and I do not agree with him in that. 
I do not think we can increase the power of our 
transmitting stations in order to beat thunder. 
storms or other sources of “ strays.” I think we 
know too little about strays апа what their real 
origin is. However, I think we have had а most 
interesting lecture, and that Mr. Coursey is to be 
congratulated on having had the assistance of 
Mrs. Coursey as his demonstrator I had something 
to say at the last meeting, or the meeting before, 
оп the admission of ladies to our Society, and 
I said 1 thought we were justified in admitting 
ladies; but, after to-night, I do not think we 
require any further justification. 


Mr. E. Blake, A.M.I.E.E. (communicated): 
I think the literature of wireless is considerably 
enriched bv Mr. Coursey's paper, for the collection 
and classification of the various methods suggested 
or actually employed for the elimination of atmos- 
pherics badly needed doing. It is not until one is 
suddenly faced with, some query with respect to 
X-stopping that one realises that all the available 
information is scattered amongst a hundred-and-one 
books and periodicals, and that a long and painful 
search is in store. "The lecturer seeins to have а 
peculiar genius for the kind of work he has put 
into his paper, and I am aware, also, that he has 
been at enormous pains in preparing the experi- 
ments and lantern slides. 

In reviewing the whole subject, it would appear 
that, owing to the unfortunate fact that several 
kinds of atmospherics exist, no device has yet 
coped with the pests entirely. We eliminate the 
“ grinders,” but the ' clicks" remain, ably re- 
inforced by the “ hisses.’ I have tried several 
arrangements which certainly removed the stings 
from the tails of the “ grinders " and * hisses,” but 
had no effect on the “ clicks," which seem destined 
to remain, like the poor, with us always. "There is 
a specially malignant type of atmospheric, venerally 
encountered in the tropics in thundery weather, 
which does not tally with any of the commonly- 
described types. It arrives with a startling crash 
and lasts for about one-and-a-half seconds ; then 


there is dead silence till the next one comes, and 
they are as regular as the ticking of a clock. This 
type has always ridden roughshod over every 
X-stopper I have tried on them. I mention this, 
because I have always felt, as a practical observer, 
that the nomenclature adopted by the British 
Association Committee by no means covers all the 
types of X sounds heard, and that there exist wide 
differences of opinion as to whether certain sounds 
should be called '' grinders " or something else. 
There is no doubt that, hand-in-hand with direct 
experiment, there should be carried on further 
researches into the nature and origin of atmos- 
pherics. The question is closely connected with 
atmospheric and terrestrial electricity, which, up to 
the present, has not been exhaustively studied. 
The problem involves a consideration of all possible 
contributory factors, such as barometric pressure, 
air movement, humidity, temperature, time of 
year, time of day, wavelength, direction from which 
the X’s arrive, geographical position of station, 
and so on. From this it followa that it is highly 
desirable to standardise the whole process of 
observation, not only in respect. to the apparatus, 
but also as regards the setting-down of th» results. 


41 pparatus. 

The aerials employed should all possess as nearly 
as possible the samo fundamental wavelength, so 
аз to ensure а uniform loading for the various 
wavelengths. It would be preferable for the 
standard aerial to conform closely to the most 
common ship type and size, so that full advantave 
may be taken of observations made on board 
ships. 

As far as possible, too, the receiver for this work 
should be standardised. Even if this is not found 
to be practicable, it might at least be arranged that 
all observations shall be made with receivers of 
the same general type, because it seems to me that 
the results will be misleadiny if some observers use 
a crystal, others a common type of one.valve C.W. 
receiver, others а seven.valve amplifier designed 
for the reception of damped waves, and so forth. 
The need for standardising the receiver is most 
patent when one considers that many of the 
receivers now in use already possess devices for 
eliminating atmospherics. This alone would tend 
to give unreliable data. 


Description. 

The chief difficulty seems to he in the description 
of the various kinds of sounds heard. The human 
element enters so largely into the matter that 
only a set of specially trained and agreed observers 
might he reasonably sure of uniformity of obser. 
vation within the limits of their individual physical 
differences. World-wide observation by persons 
with no training other than the printed instructions 
of the British Association Committee, are bound 
to produce in the bulk doubtful results, for a 
" erackle" to one observer might honestly Һе 
deseribed by another as a " grinder." Again, the 
strength of atmospherics as recorded admits of 
great divergence of judgment if measured by ear 
alone. 

І do not know whether any attention has been 
paid to the factor of light strength, but it seems to 
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me that this might well be done. Observations 
made with a “‘ Bee Meter," or some other standard 
photographic instrument, might prove of use, 
especially in the case of sunrise and sunset effects. 

I was much interested in Weagant’s announce- 
ment that atmospherics are propagated vertically, 
although I believe that the truth of the statement 
has been denied by Tesla; probably the real fact 
is that some are and some are not. 

Mr. Child's suggestion to reduce the sensitivity of 
the roceiver and increase the power of the trans- 
mitter is logical but not practical. We need the 
sensitive receivers in order to cover the distances 
over which we wish to transmit, and we need also 
to reduce the power used. This might become a 
possibility if we could hit on an efficient eliminator 
of atmospherics. 

I should not like it to be thought that I do not 
admire the enthusiasm of the British Association 
Committee and the skill and energy with which 
they set about collecting all the data they could 
in order to tackle the problem dealt with in this 
paper. I believe that they have put this data to 
very good uses already and learnt much from it. 
Yet. as one who has tried to take observations on 
the lines laid down by them, I feel that the method 
of description employed might be either improved 
or else expanded to cover the many other kinds of 
sounds heard in the telephones. 

The Chairman: Ií no other member wishes 
to make any remarks, I will call on Mr. Coursey 
to reply to the discussion. 


Mr. P. R. Coursey: I must thank all the 
speakers for their kind remarks relative to the 
paper. As I said, I could only just touch on the 
chief outlines, and for that reason I did not consider 
at all the question of the nature of atmospherics. 
Each one of the items considered, including that 
of the nature of atmospherics, could form the 
subject for & paper in itself, and in the short time 
available at one meeting it is impossible to deal 
with all and give full justice to them. 

I am glad to hear that Sir Herry Jackson 
encourages the idea of co-operation, because I am 
sure that, with suitable co-operation, some practical 
work might be done by members of the Society. 

With regard to Mr. Child's remarks relative to 
the Marconi X-stopper, I think that arrangement 
was before its time. When the Marconi X-stopper 
was brought out, plain spark gaps were used—-in 
fact, plain aerials were not entirely abolished---and 
they were giving us wave trains in the aether which 
were almost of the same type as atmospherics. 
Therefore if your signal is the samo electrically as 
the atmospheric you have no hope ої trying to cut 
it out. Such an arrangement of successive tuning 
is undoubtedly an advantage with a C.W. signal as 
compared with a damped spark signal. and it is 
therefore practically entirely with C.W. signals 
that these arrangements are of value. It is a 
question of the relative decrement of the signal 
and of the atmospheric. As to atmospherics on 
buried aerials, it certainly is peculiar that we 
should get atinospherics at all on an aerial that is 
screened by beiny buried in the earth. Undoubtedly 
such burial does screen them from purely inductive 
and electrostatic effects. Any charged rain falling 
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on a buried aerial could not. give us atmospherics 
such as on an elevated wire, nor could the passage 
of a charged thunder cloud. The disturbance 
which occurs in the aether, due to & powerful 
lightning discharge, or whatever other disturbance 
it may be that is giving us the atmospherics that 
are heard, seem to be of such & powerful nature 
that they really upset the electrical condition of 
the whole earth, and probably also of the Heaviside 
layer. This agrees with Weagant’s observation, 
that the atmospherics appear to be propagated 
vertically, for if we get a powerful lightning dis- 
charge in a cloud, there will be momentarily a 
violent electrical surge and an oscillatory current 
set up, both in the earth’s surface and, in all 
probability (if not by direct conduction from the 
cloud, at least by induction), in the Heaviside 
layer as well, and that will give us the vertical 
propayation which he observed. The vertical 
propagation may not always be from the earth, it 
may be from the oscillatory currents in the Heavi- 
side layer: in all probability it is from both. but 
in any case we have the vertical propagation. and 
it is Jargely on that point which the system depends. 
There is also the question whether they are really 
always propayated vertically, and I do not think 
that is the case. A paper was read recently before 
the Institute of Radio Engineers, in which G. W. 
Pickard disproved, by his observations, the ques- 
tion of vertical propagation. But I think it is all 
a question of the time and the place of observation. 
Things vary from day to day, and moment to 
moment: sometimes vou get vertical propagation 
and sometimes horizontal. 

On the whole, I think, in agreement with Mr. 
Hope-Jones, that 1 do not favour the idea of 
making our transmitters much more powerful. We 
have so much noise in the aether now, that if we 
increased our transmitter power, say, ten times. it 
would be perfectly awtul. In tact, I cannot imagine 
anyone trying to work through it. It is true that 
weakening the sensitivity of the receiver would 
help matters, but it does not «eem at all a very 
good thing to do. There is also this further considera 
tion, that to radiate a large!v increased power from 
the transmitter would necessitate the provision of 
much larger and higher aerial structures even than 
are used at present, while, if any considerable 
ranges were required, the receiving aerials would 
likewise have to be increased in size. This, however, 
would automatically increase the effect of the 
atmospherics, so that we should be no better off 
than at present, and have merely expended a great 
deal more money unnecessarily. It is perhaps 
something to be thanktul for that the natural 
atmospherics have their existing strength. If they 
had been many thousand times as strong as any 
signal that we could produce by artificial means, 
it is very doubtful if wireless would ever have 
progressed to its present. stage. 


As to the question of wavelength and whether 
atmospherics are stronger on some wavelengths, 
] think the origin of that statement is largely а 
matter of the size of the aerial that is used in any 
given case. With small aerials, atmospherics are 
undoubtedly generally heard most. strongly, using 
ordinary receivers, on fairly short wavelengths. 
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With high. powor stations and a wavelength of 
thousands of metres for the aerial, it will get its 
atmospherics on the long wavelengths and not on 
the short ones. T think it is generally recognised 
that atmospherics are worse on long wavelengths 
and big aerials, than оп small aerials and short 
wavelengths. It is undoubtedly a question of the 
size of the aerial. Mr. Hele also mentioned a similar 
роп as to the wavelengths of atmospherics, and 

agree with him that atmospherics are sometimes 
worse on particular wavelengths. I have at times 
heard atmospherics very strongly on about 150 
metres, whereas, when the wavelength was increased 
to 600 metres, it was practically quiet. At longer 
wavelengths the atmospherics were again heard. 
This particular case was apparently due to a 
thunderstorm a few miles away which was not 
giving us atmospherics on some wavelengths at all, 
but they were exceedingly bad on the very short 
wavelengths. At other times. with different con- 
ditions in the atmosphere the wavelenzths on which 
the atmospherics were found were different. It is 
probably a question partly of the cloud area that 
is involved relative to the earth. А lightning 
discharge would probably have an oscillatory 
period which would ditfer with the size of the 
cloud from which the discharge took place, just as 
the capacity of a condenser varies with the size of 
the opposed plates and with their distance apart 
(in this case the height of the cloud). 

I think I have already referred to Mr. Hope- 
Jones' remarks with regard to the nature oí atmos- 
pherics. There is a great deal more to beinvestivated, 
but I was only treating one ‘side of the subject 
to-night, i.e., the question oí trying to eliminate 
some oi their effects in receivers. This statement 
may also refer to some ot Mr. Blake’s remarks, in 
which I was much interested. The question of the 
vertical or horizontal propagation of X’s which he 
also mentions has already been touched upon 
above. In particular localities, I believe, it has been 
found that X's come in generally most strongly 
from one particular direction only. The use of 
directional receivers may help in elucidating some 
of these problems, and there are indications that 
thev have already made a start in this direction. 
A particular instance of this effect was mentioned 
recently by Captain H. J. Round* in connection 
with observations on the East Coast of Enyland. 
The question of refraction over a coastline may also 
influence the resultst, as has been noticed in some 
of the American receiviny stations near the coast. 

The correct classification of strays is undoubtedly 
а difficult one, and one on which it would seem 
desirable to adopt certain more definite, conven- 
tions than are at present in use. Personally, 
I generally take the term “ grinder ” to include all 
the miscellaneous irregular forms of X that are 
not either pure clicks or hisses, and I should there- 
fore place the variety mentioned by Mr. Blake in 
this class, although perhaps thev also partake to 
some extent of the “click " nature. It might be 
worth while defining some sub-groups te the 


Paper on '' Direction and Position Finding," Journal of the Inet&- 
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“ grinder" class of X, so as to obtain a more 
definite classification. 

The suggestion relative to the standardisation of 
receiving aerials for such experimenis is undoubtedly 
& good one, but the gear itself can hardly be 
standardised, since most of tho methods of X 
elimination involve different arrangements of 
receiving apparatus. Аз far as pure observations 
of X strength go, however, the receiver ought 
certainly to be specified in every сазе; but, after 
all, the true criterion in every instance should be the 
ratio of the atmospheric strength to the 
strength of some standard signal, as, say, 
from a given fixed transmitting station, as it 
would seem that only by some such method as 
this can truly comparative results be secured. 

The Chairman: I may mention, with regard 
to the point raised by the lecturer and Mr. Hope- 
Jones in respect to co-operation and working 
together with experiments in the elimination of 
atmospherics, that it may be possible to give you 
a lead somewhat later on; but I welcome any 
joint action by this Society to get to the bottom 
of these difficulties. We shall never get rid of 
atmospherics, but we may be able to make them 
less troublesome. I call upon you to join with me 
in the usual manner to give a hearty vote of thanks 
to Mr. Coursey for his very interesting lecture. 

The proposal was cordially responded to. 


The Chairman: А]! the members whose names 
are before us for election have been elected, to the 
number of fifteen. It is proposed to hold the next 
meeting on Tuesday, June 29th, at the Royal 
Society of Arts, at 6 p.m., when Мг. G. С. Blake 
will give a lecture on Wireless Telephony, which 
he will demonstrate with apparatus of his own. 
I believe the lecture will be rather а short one, and 
I will therefore trv to mention some experiments 
T have been carrying out with frame aerials in 
order to improve the sensitiveness. I will try to 
fill up the time in that way and to bring forward 
some matter to provoke discussion. 

Marconi's Wireless Telegraph Company have given 
us а very kind invitation to visit their works at 
Chelmsford, and the date which is proposed at 
present is the day following our next meeting, 
viz., Wednesday, June 30th. Ме propose to 
go by a train leaving Liverpool Street at 2.15 p.m. 
It is very kind of the Company to ask us, and we 
hope that about fifty members will take advantage 
of the offer. 


Mr. H. G. Eades: Will you allow me to say a 
few words. I do not know what the future pro- 
pramme of our Society is, and I do not know 
whether I shall receive а certain amount of sup- 
port from the members here to-night; but I do 
hope that in that programme you will think of 
those who are not so well up in wireless telegraphy 
as some others. I myself have been a member 
since the beginning, but I am not an electrical 
engineer, and a great many of the subjects that 
are dealt with are, I am bound to admit, a little 
bit beyond me. I am not finding fault with the 
lecturers, but you will realise they have gone a 
long way ahead of some of us during the war. 
I should like, if it is at all possible, that some of 
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the less abstruse problems might be put before us 
and especially, if it is possible, for some of our 
members who know more about the subject, to 
help us in the manufacture of our own apparatus. 
I have been playing with wireless telegraphy ever 
since the days of the coherer, and I try to help in 
my own little way by writing in such a paper as 
the English Mechanic. I shall always remember 
how much I was indebted to Mr. Shaw, in 1912, for 
the very excellent articles he published. They may 
appear puerile now, but at the timo they were a 
boon to myself апа no doubt to many others, and 
although I never saw any other person's apparatus, 
I was able from these articles to make my own 
and I do not think I did so badly. I am not trying 
to show you my powers of doing things, but I 
know there are many of us—because I have been 
in communication with а few of the members---who 
would appreciate sometimes a lecture on the 
making of instruments, and I hope that, in the 
programme which the Society is preparing for the 
future, they will manage to squeeze in one or two 
such lectures. 

The Chairman : I quite agree and sympathise 
with you, because I have been very much in the 
same state myself, not being an engineer, and 
I rather like to make some of my own apparatus. 
There were some articles in The Wireless World a 
little while back showing how to make apparatus. 

Mr. H. G. Eades: I was only witnessing this 
week a very excellent form, во it soemed to me, of 
resistance, which was made by passing cotton 
through water. It seemed to work very well indeed, 
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and I do not think I should be doing wrong in 
saying that it was due to а member of your Com- 
mittee. It seemed to work excellently, and I am 
sure some of the members would appreciate seeing 
how that was done. There is also the question of 
telephone transformers and  inter-valve trans- 
formers. Personally, I am not over endowed with 
this world’s wealth, and I like to make my own 
apparatus if I can. 


The Chairman: I think we will do our best 
to meet your wishes. I imagine that will be the 
general opinion of the members present. 

Mr. Hope-Jones : In that connection I would 
like to mention that we all feel the lack of our club- 
rooms, and it is one of the charms of regular and 
informal meetings at club rooms, that one is certain 
on every occasion to meet some of one's friends 
there and speak on the little details of manufacture. 
That was the great merit of the club rooms when we 
had them in the pre-war days, end I hope it will 
not be long before we have a happy announcement 
to make on that subject. In the meantime, I may 
say that our President, Mr. Campbell Swinton, has 
always felt that our lectures should be illustrated 
by apparatus. I am glad to think that our very 
next lecture, by Mr. Blake, on the subject of Tele- 
phony, will be to some extent constructional. The 
Committee welcome very much any such expression 
of opinion as we have had spontaneously to-night, 
and we will give very serious attention to it and 
try to work along the lines suggested. 


The meeting then adjourned at 1.30 p.m. 
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Manchester Wireless Society. 
(Affiliated with the Wireless Society of London.) 


The usual weekly meetings were resumed from 
June 2nd, and many members attended, looking 
very fit and keen after their holidays. A portable 
3-valve receiving set, constructed by a member, 
was very kindly lent for the evening, and the 
intricate and delicate interior formed а very 
suitable subject for discussion. A few members 
gave detuils of experiments carried out during the 
last fortnight, which, for the most part, consisted 
of reception * stunts,” such as ceceiving European 
stations on various kinds of frame aerials, including 
the old familiar bedstead aerial. The most interest- 
ing result, however, was the reception of all the 
well.known stations without aerial or earth wire, 
using one valve with only 18 volts grid potential. 
This latter experiment is being very closely followed 
up. and the effect of an amplifier will be tried, 
among other circuits: it is expected that some 
useful. work will be done in this respect. Two 
members mentioned having heard the "' Daily 
Mail” telephony test with great clearness. 

On Wednesday, June 9th, this Society met as 
usual, and engaged in general discussion and Morse 
practice. A portable receiving set was on view, 
having been lent by one of the members. It is 


anticipated that several other members will shortly 
be equipped with similar apparatus, and subject 
to the approval of the Postmaster-General it is 
intended that various experimenta be carried out 
with a definite object in view. Plans were also 
made for the furnishing of the experimental room, 
which is being fitted entirely by the members, and 
will comprise a combined workshop, laboratory and 
lecture room. A committee meeting was held, at 
which the business of the Club was discussed. Two 
new candidates for membership were also recom- 
mended for election. It has been decided to increase. 
the membership fees to an entrance fee of 5s. and 
annual subscription of 10s. 6d., and for Associate 
Membership an entrance fee of 5s. and an annual. 
subscription of 5s., after the 51st member has been 
accepted. Present membership, 47. 

An application has been made on behalf of the 
club for a receiving and transmitting licence, and, 
when this is obtained, extensive experiments will 
be carried out by the members of the Society, in a 
specially selected room and without the aid of 
aerials, the chief aim of the Society being to make. 
wireless without wires (or © wire less’) except for 
the actual instruments. 

Amony apparatus recently presented for use of 
members are a 19-inch induction coil, with Leyden 
jars, an are lamp and a complete Marconi trans- 
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mitting jigger ; also a complete set of tools is being 
lent, along with other ''tricks o' the trade." 

The room selected for experiments is open to all 
members, day and night: by this method inspira- 
tion can be put to practical test almost immediately. 
Particularly аге amateurs encouraged in this 
direction, &s experience shows that à keen amateur, 
given facilities, can compete with some of the more 
experienced operators. 

New members continue to enrol, and it is ex- 
pected very shortly to establish branches of the 
Society in outlying districts, and also to form a 
junior section, in order to encourage the rising 
generation to take up this wonderful science. An 
extensive programme is being prepared and will 
shortly be promulgated. Intending members 
should communicate with the Hon. Secretary, 
Mr. J. H. Evans, 7, Clitheroe Road, Longsight, 
Manchester. Correspondence is also invited from 
other Societies and Clubs, at home апа abroad. 


Southport Wireless Experimental 
Society. 

(Affiliated with the Wireless Society of London.) 

The membership of this Society is steadily on 
the increase. A meeting took place at the Drill 
Hall, Manchester Road, on Tuesday, June Ist, at 
8 o’clock, and after matters of general business had 
been attended to, the members adjourned to the 
building situated in Kensington Road, which has 
been adopted as the Society’s headquarters. After 
considerable expenditure of energy on the part of 
the President and a few members, the room is 
assuming a very comfortable appearance, and 
although it is by no means everything to be desired 
it will serve the Society’s requirements during the 
shortage of accommodation. 

Arrangements are being made for the installation 
of roof wires for the purpose of obtaining buzzer 
practice, and the Society is happily situated in 
having as members three or four gentlemen who 
have served in His Majesty’s Forces as wireless 
instructors. The Committee have now taken over 
the management of the Society’s affairs, and we 
hope shortly to be in a position to issue our general 
rules. It has been decided to charge an entrance 
fee of 10s. 6d. in addition to the annual subscription 
of 5s. 

Mr. T. Moor has been appointed to a position on 
the Committee to fill the vacancy caused by Mr. 
Wainwright's having taken up residence at Mag- 
hall. Arrangements are also in progress regarding 
the management of the Society's library, which 
will now be centralised at the room, and various 
contributions from members were duly received by 
Mr. Lomas, Hon. Librarian.—Hon. Secretary, 
Mr. P. H. Christian, 9, Russell Road, Southport. 


North Middlesex Wireless Club. 

(АДИ аа with the Wireless Society of London.) 

A meeting of this Club was held at Shaftesbury 
Hall. Bowes Park, N., on Wednesday, June 2nd, 
the President being in the chair. It had been 
arranged that the meeting should be of ап informal 
character, to enable the members to make use of 
the Club's receiving set. Signals were successfully 
received оп instruments belonging to the club and 
some of the members Later Mr. Elam explained 
the working and construction of & very ingenious 


tuning coil with an arrangement of switches to 
obviate dead ends. Full particulars may be 
obtained irom the Hon. Secretary, Mr. E. M. 
Savage, '' Nithsdale," Eversley Park Road, Winch- 
more Hill, N. 


Wireless and Experimental Association. 

(Affiliated with the Wireless Socicty of London.) 

At the weekly meeting on June 9th Mr. Saunders 
exhibited a very novel form of variometer receiving 
tuning inductance. Removing the meat from a 
cocoanut he had embedded two coils in paraffin 
wax, one in each half of the shell and had wound 
the moving coil on a croquet ball which could be 
rotated from the outside. The result was very 
striking, and it is'quite efficient on both spark 
and C.W. 

What Mr. Saunders, who is a real genius at 
extemporisation, would evolve if he had a trans- 
mitting licence, we hesitate to conjecture. and 
evidently the P.M.G. is loth to give him а chance 
of shining in that aspect of affairs. 

The brothers Kloots again proved their worth. 
The senior evolved and proved an equation for 
honeycomb coils and the junior fetched in good 
signals with two pancake coils connected between 
the gas and the water pipes.—. Hon. Sec., Mr. G. 
Sutton, 16, Melford Place, East Dulwich. 


Liverpool Wireless Association. 
(Affiliated with the Wireless Society of London.) 
А meeting of the above Association was held at 

McGhies Café, 58, Whitechapel, Liverpool, on 
June 9th. Ав many members are now joining who 
have had no previous experience in wireless tele. 
graphy, some considerable time was devoted to 
coaching and assisting the “ raw recruits," and it 
is intended at each meeting to set apart a certain 
portion of time to dealing with the very elementary 
stages of wireless for the benefit of new members, 
in order to make the subject attractive and popular 
to both old and new members. New members are 
cordially invited, and should apply to Mr. 5. 
Frith, Hon. Secretary, 6, Cambridge Road, Crosby, 
Liverpool. 
Bristol and District Wireless 
Association. 

(Affiliated with the Wireless Society of London.) 

A meeting of the above Society was held at 
6, West Mall, Clifton, on Friday, June lith, at 
8 p.m. А large number of new members were 
elected. 

At the conclusion of the business portion of the 
meeting Mr. Wade demonstrated a portable 3-valve 
amplitier set, by which many stations were rendered 
audible to all in the room. Mr. Wade also showed 
many other pieces of wireless apparatus. At the 
close of the meeting a hearty vote of thanks was 
accorded Mr. Wade for the trouble he had taken. 

The next meeting of the Association will be held 
on Friday, July 2nd, in the Physics Lecture 
Theatre, University of Bristol. Dr. Hodveson, 
O.B.E., will lecture on " The Principles of Wireless ' 
Telephony.” — Hon. Secretary, Mr. А. W. Fawcett, 
tl, Leigh Road, Bristol. 

Stockport Wireless Society. 

June 4th.-- An inaugural meeting was held in the 

Foresters’ Hall, Stockport, at which some twelve 
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enthusiasts attended. The rules of the Society were 
drawn up and officers elected as follows :— Hon. 
Secretary, Mr. Z. E. Faure: Hon. Chairman, 
Mr. Н. C. Woodhall; Hon. Treasurer, Mr. Н. 
Hallworth. The future work of the Society was 
discussed at length. It was resolved to seek affilia- 
tion with the Wireless Society of London, and to 
apply tor permit to use a valve set, this to be 
constructed as far as possible by members. __ 

June 12th.—Our Hon. Secretary, Mr. Faure, 
having been called away for а further six weeks' 
service at sea, an Acting Secretary was appointed 
pending Mr. Faure's return. Circuits were discussed 
for the proposed receiving set, and the allocation 
of parts to various members for construction was 
effected. It was decided to inaugurate a library, 
and a librarian was duly appointed, in the person 
of Mr. H. M. Driver. 

Mr. H. Woodyer introduced the subject of 
Honeycomb Coils, and produced several very 
interesting specimens of excellent workmanship. 
We look forward to а paper to be read at our next 
meeting on the construction of these coils, and their 
use as A.T.L, loose coupler and reactance units. 

An interesting meeting concluded with half.an- 
hour’s buzzer practice. A number of new members 
enrolled, and several more local wireless experi- 
menters have promised to join. 

Intending members are invited to write to the 
Acting Secretary, Mr. W. Hervey Banks, 110, 
Bramhall Lane, Stockport, or to visit the Society's 
rooms, Foresters' Hall, Stockport, any Friday 
evening at 7.45. 


The Wireless Society of Glasgow. 


We have much pleasure in announcing still 
another amateur Club, at Glasgow. Recently 
formed, the Society assembled its members at a 
general meeting to decide upon the title under 
which it should pursue its labours, and it was 
agreed upon to name it ‘ The Wireless Society of 
Glasgow." Mr. W. Mitchell, of 237, North Street, 
Charing Cross, Glasgow, has been elected Hon. 
Secretary. and would be glad to hear from interested 
persons with a view to membership, or for further 
particulars. 


Barrow and District Amateur Wireless 
Association. 


We are pleased to note that this Club is now ` 


resimning its activities. Prior tothe war considerable 
progress was made by this Society, but with the 
outbreak of the war this Club, like so many others, 
was called upon to dismantle its installation. only 
recently resuming its work as an association. Its 
headquarters are in Market Street, Barrow. 


Wireless Club for Hull. 


It is suggested to form an amateur wireless Club 
at Hull. Mr. C. W. Greene, a Hull amateur, has 
been the recipient of many letters from persons 
interested in wireless telegraphy, and though willing 
to give his assistance and advice in the matter, he 
is not in a position to promote such an institution. 
As the Wireless World has been very successful in 
assisting amateurs to form Clubs in many parts of 
the country we would be pleased to hear from 
interested readers. 
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The Chiswick, Acton and District 
Amateur Wireless Association. 


We are pleased to acquaint our readers with still 
another amateur Club, which has recently been 
formed at Chiswick. Though the members are not 
many at present, there are sufficient, however, to 
Justify a meeting each Wednesday evening, to 
which meetings all prospective members аге 
invited.—Hon. Secretary, Mr. C. W. Hirst, 58, 
Agnes Road, Acton. 


Wireless Society of East Anglia. 


The first meeting of this Society took place 
on April 23rd, when the question of rules was 
discussed. It was decided to hold fortnightly 
meetings, and the following officers were voted, 
the Presidency being decided later :—Vice- 
President, the Very Rev. the Dean of Norwich ; 
Chairman. Henry A. Flick, Esq. : Hon. Secretary, 
H. Willink, Esq. Owing to the last-named ‘gentle- 
man leaving England, Mr. Chas. Thayne has been 
subsequently elected Hon. Secretary in his stead. 
At the Club’s second, third and fourth meetings 
discussions on wireless apparatus took place, and 
certain resolutions regarding publicity were passed. 

At the last meeting, on June 4th, three new 
members were nominated, one of whom is a 
lady. At the meeting Captain Hampson gave an 
interesting address on certain types of Condensers 
and Valves.—Hon. Secretary, Mr. Charles Thayne, 
29, St. Andrews Street, Norwich. 


Nottingham and District Wireless 
Society. 


Will all old members of the late Nottingham and 
District Wireless Society, also intending new mem- 
bers, please forward their present address to the 
Hon. Secretary, Mr. J. H. Gill, 18, Fourth Avenue, 
Sherwood Rise, Nottingham, in order that a meeting 
may be arranged. 


Amateur Clubs.—-It may interest our readers 
to know that there are in the United Kingdom 
thirty-one Clubs, formed for the purpose of studying 
and practising Wireless Telegraphy and Telephony. 
Of these Clubs, nineteen are affiliated with the 
Wireless Society of London. As far as we are able 
to gather trom our records, the total number of 
Amateur Ciub members in the United Kingdom is, 
approximately, 1,000; but since the honorary 
secretaries of many Clubs have not apprised us of 
further membership, our figures must necessarily 
be short of the actual total. There are still wanted 
to form Wireless Clubs at Bournemouth, Spalding. 
Doncaster. Exeter, Grimsby, Aberdeen, Rurby, and 
Glasgow. Those interested should communicate with 
Mr. T. H. Dyke, Hill Garage. Bournemouth; Mr. 
W. G. A. Daniels, Pinchbeck Road, G.N.R. Crossing. 
Spalding: Mr. А. H. Wasley, Glenholme. Ravens- 
worth Road, Doncaster; Mr. Н. E. Alcock. 1, Pros- 
pect Villas, Heavitree, Exeter; Mr. C. Hewins, 
42, St. Augustine Avenue, Grimsby; Mr. W. W. 
Inder, Crown Mansions, 41. Unions Street, Aber- 
deen: Mr. A. T. Cave, 3, Charlotte Street, 'Rugby; 
Mr. W. Mitchell, 237, North. Street, Charing Cross, 
Glasgow. 


WIRELESS SERVICES о» AIRCRAFT 
ROUTES 


HEN considering the pro- 

vision of *“ Wireless" for 

Aircraft, it does not require 

much imagination to realise 

the immense importance of 
efficiency both in regard to the apparatus and 
to the organisation of its use. 

Without efficient apparatus it is hopeless to 
attempt to organise a useful service, and 
efhcient apparatus is useless where large 
numbers of machines are engaged on a crowded 
route unless well organised procedure is laid 
down and followed. 

The organisation of procedure, etc., is 
constantly receiving the most careful attention 
from the Air Ministry, and the regulations 
are revised from time to time as necessity 
arises, so we need not discuss this side of the 
question. 

It has already been fully demonstrated that 
efficient apparatus has been designed to give 
satisfactory Wireless ‘Telephony communica- 
tion to and from Aircraft in the air up to 
ranges exceeding 100 miles and we can now 
discuss howthis apparatuscan best be employed, 
how it can prove of most value to a pilot 
engaged in flying on a recognised air route. 

Аз ап example of what may be accomplished 
the following analysis of traffic handled by 
ground stations and aircraft is worthy of 


note :— 


(a) The interchange of weather reports through- 
out the day ; 

(^) Enquiries from machines en route as to 
weather conditions ahead ; 

(=) The reporting to distant stations of the 
arrival and departure of machines ; 

(d) The passing of weather reports by machines 
flying over the route ; 

(2) SOS calls from machines to ground stations. 
(Forced landings, ete., and location ої 
same) ; 

(f; Messages between passing machines аз to 
weather just experienced. 


The above very clearly demonstrate a very 
essential point, viz :—The interdependency 
of air and ground stations. It is clear that 
no matter how many machines are equipped 
with Wireless, unless suitable ground stations 


are provided for their use, none of this traffic 
or practically none, can be handled, and the 
value of Wireless in Aircraft is considerably 
lessened. | 

А well equipped air route will then embody 
the necessary number of ground stations, the 
number being dependent on the length of the 
route and ranges obtainable to and from 
Aircraft. 

The Aircraft routes of the future will: 
either be :—(a) Long distance oversea, or 
(b) Short distance overland. On the former 
will be employed the big type of passenger- 
carrying machine or airship, while smaller 
two or three-seater machines, as well as the 
larger types, will be employed on the latter. 

The two necessary wireless services required 

by all types of aircraft, either on short or long 
runs, are, firstly, efficient air-ground commu- 
nication, and secondly directional wireless. 
. The latter enables a course to be steered 
in fog, above clouds and overseas, while the 
former allows information to be given to the 
machines in flight as to weather ahead, and 
having been guided to its destination by the 
direction finder, say, above a bank of low 
clouds or fog, landing instructions can be 
given. The pilot is thereby enabled to 
descend through the clouds with the certainty 
that a clear patch exists over the aerodrome, 
or alternatively, if unfit for landing, he can 
be directed to the nearest aerodrome where 
good landing conditions exist. 

It will thus be seen that the two types of 
wireless communication naturally depend on 
one another, the one indicating the best 
weather course for flying, and the other 
steering the machine along the course 
indicated. 

The main difference between overseas and 
overland routes is that in the case of the latter, 
where small two-seater machines are used, 
limitations of space make it impossible to carry 
the trained wireless operator, while weight, 
bulk and shape of the instruments have to be 
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specially considered for individual types of 
machines. 
Aircraft Stations. 

There are, therefore, two distinct types of 
air station :—(1) For small machines which 
carry no operator. (2) For big machines on 
which an operator is carried. 

It will at once be appreciated that where 
the wireless operator is carried, whose sole 
duty is to attend to messages and to keep his 
set working efficiently, more complicated and 
therefore more efhcient apparatus can be 
supplied than in the case where the pilot has 
to work the wireless in addition to his numer- 
ous other duties of flying the machine, 
plotting his course, etc., etc, and whose 
apparatus has to be practically without 
adjustments. 
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In the latter case, some slight efficiency as 
to range and sensitivity has to be sacrificed to 
ease of working. 

The Pilt's Set. 

This consists of a simple two-way working 
wireless telephone on which are only two 
adjustments, a selecting and intensity adjust- 
ment and a change-over switch to enable 
him to send or receive. After the selecting 
adjustment has been once set it ceases to be 
any longer an adjustment, inasmuch as after 
once communication with another station is 
established no further movement is necessary. 
All the pilot then requires to do is move his 
switch to and fro as he desires to speak or 
listen, and to decrease or strengthen the 
incoming speech as the ground station is 


approached or left behind. 


~ 


i 


The cockpit of a D.H.6 aeroplane, showing wireless telephone transmitter and aerial winch. 
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These adjustments are placed in a small 
switch box, away from the main set, and 
called the “ Remote Control,” and can be 
installed in any convenient position, such as 
the instrument dash board, or wherever the 
pilot can best get at it, while the main set 
can be fixed in any part of the machine where 
there is room. ‘The two parts are joined by 
a length of cable. 

As it is manifestly impossible for direction 
finding to be carried out by means of wireless 
on a small machine owing to the pilot being 


already fully occupied, and to limitations of - 


space for carrying apparatus, an alternative 
system Is arranged; ground stations on routes 
on which this class of machine is employed 
being equipped with position finding apparatus 
in order to give smaller machines an oppor- 
tunity of enjoying the manifold advantages of 
this valuable branch of wireless development. 
This system is used with the ordinary tele- 
phone set, all that is necessary being for the 
machine to transmit that he requires bearings 
to any of the ground stations, which in turn 
plot his position by means of the suitable 
apparatus and immediately give him his 
position and course to his destination. 

A smaller machine can, therefore, to a 
slightly modified extent, enjoy all the ad- 
vantages in regard to wireless that applv to 


the larger type. 


The Operator’s Set. 


Consists of almost identically the same 
apparatus with the addition of means for send- 
ing Morse Signals by tonic train or continuous 
waves, the use of C.W. Morse transmission 
approximately doubling the range to the 
ground, and the tonic train enabling commu- 
nication with ships to be carried on. 

The full range of wavelengths for trans- 
mission and reception is provided in accordance 
with the Air Convention. 

In addition to this, direction finding 
apparatus is installed, by means of which an 
operator, specially trained in this work, can 
independently obtain bearings on any known 
stations and give the pilot his exact position 
and course. 


In this case the big Marconi Trans-Ocean 
Stations are always at his service, and are 
sufficiently powerful to reach him in any part 
of the globe. 


Intercommunication. 


An intercommunication telephone set is 
provided as an addition to the wireless tele- 
phone by means of which the pilot or navigator 
or any passenger on the machine can ring 
through to the operator and get into touch 
with the nearest ground station, and send or 
receive personally any message required. At 
present, however, the regulations do not 
permit of private messages being transmitted 
by passengers to the ground stations, but 
facilities are provided which may prove of 
great value in the developments of the future. 


The Ground Staten. 


Since considerations of weight and bulk do 
not apply to the ground station, all wireless 
apparatus designed for this purpose combines 
maximum power allowable for transmission 
and highly sensitive receivers in order to 
obtain not only the greatest range possible to 
machines in the air, but also between ground 
stations. | 

Distance between ground stations is depend- 
able on the range obtainable to and from the 
air if the machine is to maintain constant 
communication, and at first sight it appears a 
waste of power to have ground stations capable 
of transmitting over longer distances than the 
aeroplane, but cognisance must be taken of the 
fact that on the ground perfect conditions for 
reception are the rule, whereas, in the air, 
the operator has to receive very powerful 
speech orsignals before he can hear them at all 
above the roar of the powerful unsilenced 
aeroplane engines. 

In addition to this, a factor of safety is 
introduced by providing high-powered ground 
stations. If, for instance, a machine en- 
counters a stiff gale, as is possible in countries 
where sudden unexpected changes of weather 
occur, it may be blown 50 or 100 miles off 
Its course, within a very short space of time 
and become totally lost. It is at this moment 
that the higher powered station comes in. 
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Even if not fitted with the directional wireless 
apparatus, the pilot, provided the machine is 
still within the range of a single ground 
station transmitter, can turn his machine until 
he receives loudest signals, this indicating from 
the natural characteristics of the aircraft 
apparatus that he is heading in the direction 
from which the signals are emanating. A 
skilful and experienced operator can now 
roughly indicate a course depending on the 
ever-increasing strength of the signals as a 
ground station is approached. 

Ground stations will also be used for the 
transmission of messages to one another and 
form a complete method of communication 
from one end of the aerial route to the other, 
thereby saving the laying down of telephone 
or telegraph. 

If high-powered stations are used, messages 
can be passed along the chain with greater 
rapidity owing to the fact that intermediate 
links can be jumped, thus saving the time that 
would necessarily be required were each 
station in the chain to receive and retransmit 
the message. 


Sites for Ground Stations. 


Stations are erected as near as possible to 
acrodromes ел route, such proximity adding 
to the efficiency and usefulness of the wireless 
system. 

The site of the station must be caretully 
chosen in regard to the topographical con- 
ditions existing 1n the immediate vicinity so 
that the position finding station may work as 
accurately as possible, power and jamming be 
reduced to a minimum, and machines ap- 
proaching or leaving the aerodrome exposed 
to no danger through high masts being erected 
on the line of flight. 

Special cases may occur where direct 
meteorological reports are necessary owing 
to the continually changing weather con- 
ditions. Where this occurs it may not be 
possible to erect the station near an aerodrome, 
but individual consideration must be given 
to each case. e 


Standard Ground Stations 
These are equipped with a continuous wave 
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transmitter capable of transmitting either 
telephony, tonic train or pure C.W. 

High tension for these sets is supplied 
either by a motor generator where electrical 
power is installed at the aerodrome, or by a 
petrol driven generator where electrical 
facilities do not exist. 

A sensitive receiver is supplied with specially 
selective circuits which reduce interference 
caused by jamming to a minimum, and em- 
ploying high-frequency magnification for the 
reception of very weak signals. 

In addition, the up-to-date ground station 
will be equipped with facilities for connecting 


the land line telephone through to the wireless 


by means of which it will be possible for a 
machine to call up a number on any exchange 
and carry on an ordinary conversation va the 
nearest wireless ground station. 

Position Finding. 

Position finding is arranged for on the 
Marconi system, this directional aerial serving 
the dual purpose of position finding and the 
ordinary reception of signals. 

The transmitting and receiving aerials are 
kept some short distance apart for obvious 
reasons, but the whole of the operations of 
transmitting, receiving and position finding 
are carried out in one building, called the 
Control Station, means being employed for 
actuating the transmitter remotely from this 
central position, 

Accumulator charging is arranged for in a 
second building containing the power and 
transmission apparatus. 

Masts. 

The masts used are, as a rule, 70 feet high, 
but since range increases with the height of 
the masts, in special cases higher masts may be 
erected to meet individual requirements. 

The foregoing remarks cover the installa- 
tion of wireless apparatus on machines and at 
ground stations, and given reliable sets it is 
only necessary to supply an efficient main- 
tenance and operating staff to ensure a wireless 
service which will be found invaluable in 
maintaining a reliable “ all-weather” aerial 
service, which will do much to solving a large 
part of the difficulty besetting the aerial pilot. 
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Under this 


heading we publish COMPLETE 
specially designed and written for beginners in wireless work. 


BEGINNERS 


instructional articles, forming a 
Hardly any mathematics 


series 


will be introduced, and we hope to present the fundamental facts of wireless in such a 
manner as will prove attractive to a much wider range a students than that for which 


this series is primarily intended. 


THE TRANSMISSION OF WIRELESS WAVES 


N the last article it was seen how a 

discharge through an oscillatory circuit 

would induce a current in а similar circuit 

placed a small distance away. ‘The waves 

radiated by such a circuit have a very 
small amplitude, and consequently will not 
travel a great distance. If we wish to 
transmit wireless energy over the surface of 
the earth, it will be necessary to alter the 
conditions of the oscillatory circuit so that 
powerful waves of high amplitude are trans- 
mitted. 

The essential apparatus for producing these 

waves may be summed up as follows :— 

(1) A circuit іп which an oscillatory 
current is produced. 

(2) A method by which the frequency of 
the oscillations can be altered, and 
hence, the wavelength transmitted. 

(3) ‘The conductor, or aerial wire by which 
the energy is radiated. 

In order to produce a continually oscillating 
current it is obviously necessary to have a 
means by which the condense! can be charged 


Fig. 1. 


at suitable intervals, and allowed to discharge 
again. 

Examine the circuit indicated in Fig. 1. 
A condenser and inductance are connected 
in series with a spark gap. Across the gap 
is connected an induction coil, excited by a 
storage battery. If, now, the coil is set 
working, and the spark gap is sufficiently wide 
to prevent the secondary winding from 
sparking directly across, the condenser will 
be charged. А time will come when the 
strain on the dielectric is too much and the 


А 
Fig. 2. 

voltage across the terminals of condenser is 
sufficient to break down the insulation of the 
air рар. The condenser will then discharge 
through the inductance, and an oscillatorv 
current will flow until the potential of the 
condenser is too low to cause a spark to pass. 
Another impulse is applied by the induction 
coil, the spark is re-established and the circuit 
oscillates again. The effect is to produce a 
continuously oscillating current. 

Suppose the condenser were replaced by 
a single wire, suspended bv insulators above 
the surface of the earth as in Fig. 2. 

It will easily be seen that it will act in 
exactly the same manner as a condenser, 
since we have the two plates represented by 
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the wire and earth respectively, and the 
dielectric is formed by the air between them. 

Further since a straight wire possesses a 
certain amount of inductance, this insulated 
wire will have all the properties necessary for 
an oscillatory circuit, and if excited, will 
oscillate at a frequency proportional to its 
inductance and capacity. Such a wire is 
called an aerial or antenna. 

If an induction coil were connected so as 
to excite the aerial in a similar manner to the 
circuit in Fig. 1, an oscillatory current would 
flow in the aerial, and energy would be 
radiated from it to a distant station. 

Now, the power of the oscillatory circuit 
depends primarily on the capacity of the con- 
denser, and the potential to which it is charged. 
‘These factors must clearly have a limit. 
With very high voltages, the difficulties of 
insulation become very great, as the potential 
itself may be so high as to break down the 
air gap and cause a spark to flash over. Also, 
an aerial formed by a single wire has a very 
small capacity. If we endeavour to increase 
the capacity by increasing the number of 


wires composing the aerial, it would become - 


unwieldy. Therefore it is not very practic- 
able to generate the oscillatory current in the 
aerial direct, when high power is required to 
cover long distances. 


dA ° 


= 


Fig. 3. 


In the case of a closed oscillatory circuit, 
however, comparatively large capacities can 
be used, and the wavelength can be readily 
айне. 

By a combination of the two circuits, 
therefore, the best results can be obtained. 
Such a circuit i5 shown in Fig. 3. 
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An oscillatory current generated in the 
closed circuit will cause a similar current to 
flow in the aerial circuit. 

The reason for this is clearly seen, if the 
action of the induction coil is remembered. 
The current in the coil of the closed circuit, 
which we will call the primary, will induce 
a current in the secondary coil by the 
action of the magnetic lines of force. 

There is one important condition which 
must be fulfilled, however, if we are to get 
the maximum power out of the oscillatory 
circuit. The capacity and inductance of 
both circuits must be such that they are in 


tune. 


If the frequency of oscillation of the two 
circuits is not the same, the oscillations 
induced in the aerial circuit will interfere with 
each other, and only a small amount of energy 
will be radiated. 

From the formula connecting frequency, 
capacity and inductance, it is seen that there 
are several methods of adjusting the circuits 
so that they are in tune. The capacity and 
inductance of the oscillatory circuit may be 
altered, or extra inductance or capacity may 
be inserted in the aerial circuit. 

A conveniently variable circuit is shown in 
Fig. 4. 

It would be as well to note here the formula 
expressing the wavelength radiated by an 
aerial. 

The wavelength in metres is given by 


A = 1885 + LC 


Fig. 4. 
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where L and C are in microfarads and micro- 
henries respectively ; the sub-division of the 
units will be found more convenient for 
practical work. 

A form of variable inductance which is 
widely used is known as the “ variometer." 
Imagine an inductance wound on two bobbins 
which are free to move with regard to one 
another. 


Fig. 5. 
With the two coils side by side as Fig. 5, 


there is no difference between them anda 
singly wound inductance. But if we were to 
reverse the position of one coil, at any instant 
the back e.m.f's in the turns would be in 
opposition, and hence neutralise each other. 
(Fig. 6.) The growth and stopping of the 
current would therefore not be impeded; 
in other words the inductance would be 
reduced to a minimum. 

So, for any position of the coils between the 
positions in Figs. 5 and 6, there is a. corres- 
ponding value of the total inductance. 


Š A7 
ПУ) 


Fig. 6. 

One of the coils may be so arranged as to 
slide in and out of the other, or it may be 
pivoted inside and rotated by means of a 
handle (Fig. 7.) The advantage of the 
variometer method of varying the inductance 
is easily seen. It is capable of very fine 
adjustment, and the circuit is never broken, 
as might possibly occur in the case of stud 
contacts. 

A very wide range of variation may be 
obtained by combining a variometer and an 
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Fig. 8. 


adjustable tapping inductance as in Fig. 8. 
The coarse adjustment may be made by mov- 
ing the switch arm, and the variometer is 
then used to “tune” correctly. 


ГИ 


+ 
Fig. 9. 


It now remains to see how signals may be 
transmitted bv the arrangement of circuits. 
considered. 

In the primary circuit of the induction coil is 
connected a switch, or a tapping key (Fig. 9.) 

If the key is depressed, the coil will charge 
the condenser, causing, on its discharge, an 
oscillatory current to flow in the closed circuit, 
and inducing a similar current in the aerial 
Circuit ; a succession of waves will then be 
radiated into space. 

When we consider the frequency of these 
oscillations, say 10,000 per second, it is seen 
that a mere tap on the key will causea number 
of trains of waves to be radiated, the number 
depending on the length of time the current 
Is allowed to flow. 
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How to make a Direction Finder (Part I). 


N recent years direction finding by wireless 
telegraphy has been developed to such an 
extent that it is possible, with apparatus 
suitably designed, to determine with a 
very high degree of accuracy the position 
of a transmitting station. It is only natural 
that the interest of amateurs should be centred 
on this subject, and therefore, with some 
practical hints and data we shall describe a 
complete direction-finding station. 
Direction-finding apparatus and its manipu- 
lation requires more careful study than 
ordinary receiver instruments. Owing to the 
necessary use of loops or small frame aerials 
signals are not so strong and therefore, in 
addition to an ordinary crystal receiver, some 
form of magnification will be required. 


Aerial System. 

Our aerial system will consist of two 
triangular loops. ‘These aerials bisect each 
other at right angles. 

It must be clearly understood at the outset 
that good results will not be obtained if the 
aerial system is placed in such a position that 
it is partially or totally screened by surrounding 
houses. Also, the receiving apparatus must 
be close to the foot of the mast, for reasons 
that will be understood later. 


To proceed, the height of the apex of each 


loop aerial must be as high as possible from - 


the ground and for general purposes we must 
assume that a light mast 35 feet high is pro- 
curable. This must be suitably guyed in 
four places, a pulley with a running halyard 
must be fixed to the top and an insulator made 
fast to the rope. This insulator will be the 
top point of the aerials and great care must be 
taken that the aerials do not touch each other 
at this point, neither must the wire be cut ; 
the aerials go straight up and down again. 

The base of the triangle for а 30-foot 
perpendicular should be between 20 and 
25 feet; this will leave a height of about 
5 feet from the ground to the horizontal base 


of the aerial. The aerials must also be 
insulated at the corners. — 

The aerials must be suspended and hang 
at exactly 90? to each other; the wires may 
then be cut in the centre of the base of the 
aerials and the four wires made fast to an 
insulator fixed to the mast. These four wires 
will eventually be connected directly to the 
direction finder. 


LEM 


Fig. 1. 


The arrangement of the aerial is shown in 


the sketch Fig. 1. 


The Direction Finder. 

This is a type of oscillation transformer 
with two primary windings and one secondary 
winding. The primary windings known as 
the * field" coils are wound at right angles 
to one another and the secondary, which is 
free to rotate, is mounted inside the primary 
windings. This winding is known as the 
"search coil" The two aerial loops are 
connected to the field coils, one loop to each 
coil. The oscillating currents in the aerials 
and field coils magnetically affect the search 
coil and by so adjusting the position of the 
search coil with respect to the two field coils 
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it is possible to get either the maximum or 
minimum magnetic effect, from which it is 
possible to obtain the direction of the wave 
which produces the oscillating currents. “The 
search coil has a pointer mounted on its 
spindle which indicates the position of the 
coil on an engraved scale. ‘This scale is 
* set" with respect to the cardinal points of 
the compass. 

The action of this unit should be fully 
understood by those taking up the subject of 
this article and the following will help to 
make it clear. 

In Fig. 2 AB and CD are two loop aerials 
the field coils of which are similarly marked. 
If a wave advances from the direction X 
oscillating currents will be set up in the 
aerial AB but none will be set up in CD. 
'To obtain the maximum induction in the 
search coil the plane of the coil must lie in 
the plane of the field coil. “Thus if the pointer 
were fitted to the search coil in the plane of 
the coil, with maximum induction it would 
point to the direction from which the wave 
came. If the waves were travelling from 
the point Y oscillating currents would be set 
up in both aerials and the position of the 
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Fig. 3. 
Position of search coil indicating maximum induction 
from Y. 


search coil for maximum induction would be 
determined by the position of the resultant 
field caused by two magnetic fields acting at 
right angles In Fig. 3 the position of Y 
is taken mid-way between the loops and the 
point of maximum induction in the search 
coil found to be mid-way between the two 
aerials on a line bisecting the angles AC and 
BD. If the diagram be redrawn with the 
direction of the current in one of the field 
coils reversed it will be found that the position 
of maximum induction in the search coil is 
90? out—lying along the line bisecting the 
angles CB and AD. ‘This would give 
bearings 90° out. It is a practical point 
which should be watched. In practice it is 
found difficult to determine which is the 
maximum point with strong signals, so that 
it is the usual practice to set the pointer on 
the search coil at right angles to the plane of. 
the coil. Ву this means the pointer indicates 
the direction from which signals are coming 
when the minimum signal is obtained in the 
telephones. Modern D.F. sets employing 
valve amplifiers give strong signals and there- 
fore the minimum signal method is necessary, 
but amateurs with much weaker signals will 
probably obtain as good results with the 
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maximum signal methods. It is easy to 
ehange from one method to the other by 
providing that the pointer is only friction 
tight and not screwed to the spindle. If 
aerial AB is mounted with its plane North 
East by South West and aerial CD mounted 
North West by South East and the “nought " 
degrees of the scale pointing due North, the 
scale being engraved from 0 to 360 degrees 


in a clockwise direction, direct readings will 
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be obtained giving the position of a station 
as being on a line a certain number of degrees 
say 20, East of North. 

It will be apparent that the actual position 
of a station cannot be determined by a single 
D.F. station, but only its direction. In the 
next issue full details will be given of the 
windings of the D.F. and a crystal circuit 
and “ note magnifier ” for use with it. 

(To be continued.) | 


ADVENTURES OF A THERMIONIC VALVE 


Ву К. A. 


RADIO valve travelled for 

many miles through the Pacific 

Ocean and tossing over a coral 

reef, came to rest upon the 

glistening sands of Washington 
Island, a dot in the ocean having only eleven 
miles of coast. Washington Island is 1,000 
miles south-west of Honolulu, and the 
nearest steamship lanes, those to Australia, 
are 500 miles to the westward. The 
only steamer in the adjacent waters is the 
little steamer “ Kestrel,” copra carrier for 
Fanning Island, Ltd., the owners of Washing- 
ton Island. This vessel is not equipped with 
wireless. 

Where the valve has come from is difficult 
to guess. А study of the currents about the 
island reveals little; the Equatorial is not 
far but the Counter Equatorial current runs 
between and makes the matter rather con- 
fusing. From wreckage picked up on the 
island now and then, the drift seems to be 
from the eastward. A life-boat passed the 
island ; it was brought ashore and la:er was 
found to have been washed overboard off the 
coast of Mexico ; а direct line of 3,300 miles. 
Presuming the valve to have been guided by 
similar winds and current, it is possible it too 
has come from the Pacific. Coast. 

'The valve was found on the beach by a 
native and suspended in his house as an 


TRAVERS. 


ornament. Mr. R. A. Travers, operator in 


charge of Washington Island radio, saw the 
valve there and tvok possession. 
The valve is a double grid and double plate 


: 2659 XL V ьа - v 
Where the valve was found. 


type and also has two filaments. It measures 
2" in diameter and 21" from top to bottom. 
The tip is in the plate end. Plate and grid 
terminals are from one end and the filament 
from the other. Both filaments are broken 
but appear to have been burnt out in use and 
not broken bv the sea. The copper terminals 
are badly corroded, indicating a long sojourn in 
the water. The illustration of the reef will 
give some idea of the hazardous end of the 
vovage. 
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DESIGN AND CONSTRUCTION OF 


AUDION AMPLIFYING TRANS- 
FORMERS: RADIO AND AUDIO 
FREQUENCY TYPE. 


By Epwarp T. Jones, Assoc. M.I.R.E.- 


New York: 'The Experimenter Publishing 
Co., Inc, pp. 16, 25c 

N this small booklet of sixteen pages 

(74° X5") written in a lucid, concise 

manner, constructional details are given of 

an audion amplifying transformer, both 

radio and audio frequency types, simple 
in design and easy to make. The radio type 
transformer consists of two primary and six 
secondary coils, each primary inserted between 
two secondary sections, clamped оп toa circular 
wooden соге 63" long by 2" diameter. “The 
total length of wire employed is 42,000 feet : 
3,000 feet on each primary coil, and 6,000 
feet on each secondary. “The audio type of 
transformer is made up of a core of soft iron 
wires, measuring 3” long by 4” diameter, over 
which is wound the primary winding of 
4,000 turns, and on top of this the secondary 
winding of 15,000 turns, the insulation being 
effected by layers of cloth between the 
primary and core and between the primary 
and secondary. 

There are twelve diagrams in the booklet, 
including circuits of the connections of the 
transformer with one-step and two-step 
amplifiers. 


THE DESIGN AND CONSTRUC- 
TION OF AERO ENGINES. 


| By C. SvrvssrER, A.M.I.E.E. 
London: Aeroplane and General Publishing 
Co., Ltd., 6s. net. 

In his preface the author states that the 
method of presentation adopted in the text 
is largely based upon his experience as 
Technical Instructor to the Siddeley Deasey 
Motor Car Company. 

He opens with a short survey of the various 
standard types of internal-combustion engines, 


and passes on at once to give an outline of 
such factors of the general theory of heat as are 
necessary to an elementary understanding of 
the energy changes that accompany the cycle 
of operations of any heat engine. 

The rest of the book is devoted mainly 
to detail parts, and working processes, such as 
drop forging, hardening and plating, employed 
in the course of their manufacture. - 

The action of the magneto, the order of 
firing cylinders and timing of spark, and the 
theory of carburetting, together with some 
account of the qualities of various liquid fuels 
are amongst the features dealt with in some 
detail and in an elementary manner. 

The last two chapters are devoted to 
methods employed in testing the strength of 
materials, and to running tests of the completed 
engine, the latter including some account of 
the Service methods used by the Aeronautical 
Inspection Department of the R.A.F. 

The illustrations are of mediocre interest 
and quality. 

The scope of the book as a whole can 
hardly be said to justify its somewhat ambitious 
title, though it contains much information 
that may be useful to those who wish to form 
an acquaintance with the internal-combustion 
engine as a preliminary to a more specialized 
study of the various modern types that have 
been evolved to meet the needs of aviation. 


PRACTICAL AND EXPERIMENTAL 
WIRELESS TELEGRAPHY. 


By W. J. SHaw (Member of the Wireless 
Society of London.) 
London: E. & F. N. Spon, Ltd., New 
York : Spon & Chamberlain, pp. 102, 
4] illustrations. 

This book, though giving many details of 
aerials, condensers, etc., is somewhat out of 
date inasmuch as there is little contained 
therein relative to modern detectors. There 
Is much in it, however, which is likely to 
interest those amateurs desirous of con- 
structing their own apparatus. 
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QUESTIONS AND ANSWERS 


-NOT E.—'T his section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which 18 for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a ** nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 


save time by writing direct to the various firms employing operators. 


CLAN CHATTAN (Bournemouth) sends an 
abstract of an account in the “ Scientific American " 
last year of experiments by Leroy on igniting inflam- 
mable substances by what is essentially a Hertzian 
resonator. He has made further experiments himself, 
and asks (1) If the danger zone is purely local. 
(2) If C.W. would have a greater or lesser effect than 
spark. (3) If bales, surrounded by metal hoops, 
should be stacked on the break joint principle, and 
all broken hoops removed. (4) He also asks if it 
is feasible in using loop aerials to tap them off at 
suitable points to a switchboard to get lengths suitable 
for receiving different wavelengths. And (5) which 
is the more directive—a loop in a vertical plane, or 
one in a horizontal plane. 

(1) In the vast majority of cases, purely local. 
The falling off of intensity with distance is extremely 
rapid. (2) Probably a stronger effect. (3) We 
hardly think this is necessary. All commercial 
stations use wavelengths of at least sorne hundreds 
of metres. The wavelength to which & broken hoop 
resonator would respond would be of the order 
of 1 to 10 metres, and being so far out of tune, 
there would be very little likelihood of large enough 
oscillations being built up to jump а gap. Any 
harmonics in the sending wave of about this length 
would be too weak to give effects at any distance. 
(4) The scheme suggested would be possible, but 
better results would be obtained more simply by 
using a single frame for all the desired wavelengths 
and tuning it by additional capacity or inductance 
as required. (5) А loop in а vertical plane. 


H.I.H. (Birkenhead) sends a diagram of a 
proposed receiver for criticism. 

The diayram sent is well drawn, and shows a 
type of crystal receiver which is somewhat com- 
plicated, but which contains little unusual except 
a throw-over switch, enabling the aerial tuning 
condenser to be put (а) in its usual position in 
series with the A.T.I., or (b) in parallel with the 
primary of the loose coupler. While this arrange- 
ment is interesting, we doubt if it is worth the 
complication involved, as in the (b) position it 
will have little effect in increasing the wavelength, 
the primary of the loose coupler being small, and 
it may cause weakening of the signals. For use 
with high resistance crystals, two pairs of 'phones 
should, if used, be connected in series and not in 
parallel, as shown. In other respects the design 1з 
satisfactory, and should give good results 


A.F.H. (Bishop’s Waltham) sends a sketch of 
his detector circuit, and asks why touching certain 
terminals improves the signals, while touching certain 
others has no effect. 


This is а very common effect with crystal cir- 
cuits, and may be due to a variety of causes. It 
may. in your case, be due to somewhat faulty 
insulation on the DEF side. We cannot say 
definitely without examining the set. 


F.H.K. (Balham) asks (1) for directions for 
making a grid condenser and leak, and (2) If in 
diagram on page 530 in the last volume, the grid 
condenser should have a leak. 

(1) The best size will depend on the type of 
valve, etc. Try about ten sheets of foil, lin. by 
2-in., separated by two sheets of thin mica between 
each pair. The leak is easiest made by putting two 
terminals, about 3-in. apart, in a block of ebonite 
and rubbing lead from a pencil between the termi- 
nals until a satisfactory resistance is obtained. 

(2) Yes, condenser C3 should have a leak. 


С.С. (Newcastle-on- Tyne) asks if it is possible 
to get good results with a pair of 1,000 ohm ‘phones, 
using a zincite-bornite detector. 

Yes. The resistance of the "phones should 
preferably be higher than this, but you will probably 
get quite satisfactory results. 


H.H.B. (Fulham) asks (1) If tt should be possible 
to communicate a quarter of a mile with certain 
specified apparatus. (2) For a diagram of con- 
nections for a receiver consisting of double slide 
tuning coil, crystal, potentiometer, blocking con- 
denser and ’ phones. 

(1) Beyond the dimensions of the aerials, which 
are of average amateur type, very little useful 
information is given, except that transmission is 
by #-in. coil and reception by crystal. With any 
reasonably efficient arrangement of apparatus а 
greater distance should be possible with such a 
coil and a crystal. N.B.—No transmission by 
amateurs is allowed. 

(2) See Fig. 1. 


P 4 
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QUESTIONS AND ANSWERS 


J.R.J. (West Kensington).—(1) Glace Bay 
(Canada), GB, 9,000 metres, Marconi musical 
spark ; New Brunswick (N.J.), NF F, 13,600 metres, 
C.W. ; (2) Both of these send ordinary commercial 
traffic. (3) Both, if you use a good valve circuit. 

ENGINEER (Devon).—(1) and (2) You can be 
examined in any well-known system. (3) Such 
training would be difficult to obtain. You might 
enquire of some of the Wireless Schools advertised 
in our columns. (4) We strongly recommend the 
latest edition as the apparatus has undergone 
modifications since 1913. 

J.N.R. (Co. Dublin).—(1) We think you 
wil find that you wil have to combine Marine 
Engineering with Electrical Engineering for the 

urpose of obtaining employment in the latter 
branch, or else qualify as & ship's electrician pure 
and simple. For details it would be quickest and 
most satisfactory for you to write to the shipping 
companies. (2) In many cases outside aerials as 
generally used are already dispensed. with for 
reception, & loop or coil of wire being employed 
instead. The reason for this is not the one you 
suggest, but it is because the thermionic valve is 
so sensitive that the small quantity of energy inter- 
cepted by a loop aerial is sufficient to operate it 
efficiently. 

F.J.S.W. (Bury).—(1) No. (2) No, the demand 
for certificated operators is steady. (3) No, cer- 
tainly not. | 

C.J. (Liverpool).—Not at sea. As to land 
stations you would do well to approach the firms 
exploiting them; in t to aircraft the same 
remark applies, but at present there are very few 


openings. 

PAF AH (Bishop’s Waltham).—You do not 
give enough details about the station you hear at 
4 p.m. for us to identify it. Surely it has call- 
letters. As for the station which works at 5 p.m., 
** too faint to read." and of which you ask “ Could 
it be Cleethorpes ? ” we can only reply “ It could.” 
Why not go in for valves and abolish weak signals ? 

SPARKS (Kingston) asks for the best way of 
connecting up a valve for receiving C.W. 

There are many possible ways, as you suggest. 
Consult the diagram on page 675, February issue, 
for а satisfactory one. With the valve you are 
using you should introduce a H.T. battery of about 
75 volts in the plate circuit, between the T.T. 
primary and the reaction coil The condenser 
shown across the transformer primary should then 
be connected across both this coil and the Н.Т. 
battery. 

The reason for the four terminals at the base of 
the valve is that this type valve has three filaments, 
so that it is not necessary to scrap it when one is 
burnt out. You can use any one of the three fila- 
ments at will by picking out the appropriate pair 
of terminals to connect the battery to. 

L.A.B. (North Finchley) wishes to make a set 
for a large range of wavelengths, and asks (1) tf 
about 5,000 ms. is about a suitable limit to work to 
on а small aerial. (2) Whether a loose coupler, of 
which he sends a dimensioned sketch, would be suitable. 
(3) For suggestions to improve this piece of apparatus. 
(4) If an amplifier, sketched, could be adapted for 
reception of C.W. 


(1) Yes, this is about the limit for effective 
reception. 

(2) Yes, this and the whole circuit suggested are 
quite satisfactory. 

(3) Only that you should put sliders or tappings 
along the coils, to facilitate tuning shorter wave- 
lengths. 

(4) The amplifier shown, being а L.F. note 
magnifier, could not be adapted for this purpose 
without complete re-design. We should recommend 
you to use this apparatus as it stands, and if you 
wish to receive CNW . to substitute а suitable valve 
circuit for the receiver and crystal detector shown, 
using the note magnifier after this valve to amplify 
the heterodyne beats. 


J.B. (Dundee) asks (1) Why Hawkhead 
shows the static leak of a multiple tuner as a resistance 
and not as an inductance, and (2) Why the North 
Pole does not attract the aether waves which are daily — 
being sent through space. 

(1) A static leak could be either an inductance 
or & resistance. In the tuner, the leak, though not 
wound non-inductively, has a good deal of resistance 
and would probably work fairly effectively by 
virtue of its resistance alone. 

(2) Why should it? Aether waves are not 
attracted by magnetic poles. 


TALKING BOTTLE (Port Dinorwic) азЁв for 
a diagram for adding a two-stage note magnifier to 
an existing single valve receiver, using only one H.T. 
and one L.T. battery. (2) If it is possible in such a 
circuit to couple back from the last plate circuit into 
the aerial circuit with advantage. (3) What is the 
inductance of a coil of No. 28 D.C.C. on a former 12 
inches long by 54 inches in diameter, and to what 
wavelength it would tune an aerial 50 feet long. 
(4) If there is any advantage in introducing a tuning 
condenser in the plate circuit of a one-valve grid. 
tuned C.W. receiver. 

(1) See Fig. 2. 


Fig. 2. 


(2) No. 

(3) About 26,000 mhys. It is impossible to give 
the limit of wavelength without more data; possibly 
3,000 to 4,000 ms. 

(4) There is no appreciable advantage. 

Thanks for your appreciative letter. The 
Wireless World is now the experimenter’s maga- 
zine. 
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LAMBDA (Bolton) sends a diagram of a 
proposed receiver, and asks (1) What values to make 
the various inductances to get a maximum wavelength 
of 6,000 ms. (2) What capacity to give the plate 
condenser. (3) What wire to use. (4) If the plate 
coils and reaction coil should be variable. 

(1) ATI. - .- — roughly 20,000 mhys. 
Plate coil Y — — 5,000 mhys. 
Reactance coil X - about 500 mhys. 

Adjust this until you get the best results. 

(2) It might conveniently be about 0-003 míds. 

(3) Aerial tuning inductance might be wound 
with about No. 30. Remaining coils might be 
about No. 26. The exact sizes do not matter much. 

(4) If you want to get down to low wavelengths 
it wil] be desirable to divide the plate coil into two 
or three sections. You may find it necessary to do 
this with the reaction coil also, to get local oscilla- 
tions throughout the whole range. 

Very little advantage is got by tuning the plate 
circuit as well as that of the grid in receivers of this 
type. Your high tension battery is shown shorted ; 
we take it this is merely a slip of the pen. 

F.W.E. (Heaton Moor) wishes to make a vario- 
meter, winding his coils many layers deep on short 
bobbins. He asks (1) If this would be efficient, and 
to what wavelengths windings of a stated size would 
work. (2) He also sends a valve circuit of grid 
condenser type, and asks whether a 24-volt valve will 
give good results, or whether he should get one of 
80-volt type. And (3) What should be the value of 
his condensers, and if one marked C2 ts necessary. 

(1) Multiple layer coils of this type are exceed- 
ingly inefficient, and should never be used. 

(2) A 24-volt valve will give quite satisfactory 
results. 

(3) Cl should be about 0:0005 mfds, C2 about 
0:0002 mfds. C2 is necessary. but not C3. C2 
should be shunted by a high resistance leak. 


A.F.S. (Southport) sends a sketch of the aerial 
tuning coil switch of a receiver now on the market, 
and asks (1) for the reason for the rather complicated 
aystem of construction used. (2) How moving the 
handle from stud 3 to stud 4 can increase the wave- 
length. (4) Why the small studs could not be done 
without, and a tapping made from 4 to the coil. 

(1) and (3) The idea of this construction is 
evidently to diminish the action between the 
active coils with the handle on the earlier studs 
and the coils not in use in these positions. For 
instance, on stud 2, the second section of the 
inductance is shorted, and on stud 3 the third 
section is. The complete series of small studs may 
be fitted for effect, or possibly as a path for the 
smaller contact. 'The arrangement appears need- 
lessly complicated and expensive. It may have 
been found imperative to get over certain troubles 
from stray ends of coils. Otherwise, it is difficult 
to see why the process was not carried further and 
more of the small studs used. 

(2) Stud 4 appears to serve no useful purpose, 
unless there is a mistake in the connections. It 
gives the same connection as stud 3, except that 
the third section of the coil is no longer shorted. 
Many thanks for your kind remarks in respect to 
this magazine. A little appreciation goes a long 
way. 


THE WIRELESS WORLD 


J.H. (Poole) asks for the inductance of a wave- 
meter сой, wound on a square former of 17:5 cm. 
side, with 12 turns per cm. and 27 turns $n all. 

293+ 10 mhys. ; t.e., the result of the calculation 
is 293 mhys, but there is a possibility of error up 
to about 10 mhys either way, due to inaccuracy of 
the formulæ available, etc. 

H.EJ.S. (Ealing) asks why GNI and GNF come 
in во loud on his receiver that he ia often unable to 
tune them out. (2) If it ts correct for C.W. telegraphy 
and telephony on the same wavelength to interfere 
and cause beats, and (3) For a very simple circuit 
using a valve, 50 volt battery, billi condenser, and 
single slide tuning coil. ` 

(1) We know of no special reason for these 
stations giving trouble, except that their decrement 
may be rather high. Your receiver is probably not 
very selective; but if so, you should get similar 
trouble with other stations. (2) Certainly. (3) The 
circuit shown in Fig. 3 should be fairly satisfactory 
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Fig. 3. 


if the dimensions of your component parts are 
suitable. It will not receive C.W. without the 
addition of a reaction coil. For making the necessary 
alterations, if desired, consult the constructional 
articles in the last volume of the Wireless World. 

N.H. (Newcastle-on-Tyne) asks (1) How to 
calculate the capacity of any condenser. (2) How to 
calculate the inductance of any coil. (3) What wave- 
length he should get with certain circuits. (4) What ts 
a good elementary book on valves. 

(1) and (2) There is no rule applicable to every 
case of either inductances or condensers. The type 
of formula used depends on the type of coil or 
condenser, and many of either of these cannot be 
calculated at all. You will find formuls for certain 
cases given in this column recently. If you wish to 
go into the question more fully, get Nottage’s 
book on ' The Measurement of Inductance and 
Capacity," from the Wireless Press. 

(3) As you only give the outside dimensions of 
your coils апа condensers, and the wavelength 
depends on the size of wire used, number of turns, 
thickness of dielectric, etc., we cannot make even 
a rough estimate. 

(4) Bangay's ‘“ The Oscillation Valve," from the 
Wireless Press. 
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T.B. (Ashington) wishes to make a loose coupler, 

with dimensions as follows :— 
Primary, former 63 in. long by 63 in. diam., 
wound with No. 20; 
Secondary, former 6} in. long by 6 in. diam., 
| wound with No. 28. 
He asks (1) If this will be suitable, and (2) What 
wavelength it will tune to ? 

You do not give any information about the other 
parts of your set, which makes it difficult to give 
you any exact information. If your aerial and 
closed circuit condenser are about normal in value 
you will find that you have far too little wire on 
the primary coil. The secondary will be all right, 
and might tune up to nearly 10,000 ms. 


Н.М. (Manchester) sends a diagram of a multi. 
valve amplifier, which gives very poor signals, 
weaker than crystal. He asks (1) What із wrong. 
(2) How to eliminate induction from a neighbouring 
power station. (3) Why stations of less than 1,000 
ms. do not come in. (4) For particulars of the 
inductance in the Polaris Mediwaver. 

(1) The amplifier is of a type which is quite 
sound. if well constructed and skilfully worked. Its 
bad action is probably due to the reaction capacity 
coupling being in the wrong sense. This may also 
explain your difticulty. 

(2) We are afraid there is no certain cure for 
this trouble. You may get some improvement by 
altering the disposition of the apparatus, by 
shielding the receiver in a metal case, or even by 
using a balancing aerial, adjusted, if you can do it, 
to balance out the induction without balancing 
out signals entirely. 

(3) We should have expected you to have some 
difficulty in tuning stations on more than 1,000 ms, 
from the dimensions you give of your closed cir- 
cuit. Try connecting the condenser C3 to either 
the second or fourth valve instead of the third. 

(4) You may perhaps be able to get the 
particulars from the makers. 


F.A.S. (Gravesend) asks (1) Whether a coil 
wound as in his sketch will be suitable for an induc- 
tance. (2) If so, what would be the inductance of such 
a сой of stated dimensions. (3) Whether an aerial, 
consisting of 17 turns of wire wound on a square 
former of \ foot side, hung at the top of a 40-ft. mast. 
with a single lead in about 30 ft. long, would give 
qood results, (This is described ая a frame aerial.) 
(4) If the coil described in (V) is unsatisfactory, what 
18 the best form for a portable coil. 

(1) This type of coil is quite unsuitable for a 
receiving inductance. 

(2) The case being of no practical use, we do not 
know of & formula having been worked for the 
inductance of such в coil. 

(3) We do not think this arrangement will give 
any better results than the simple lead-in alone. A 
frame aerial is a closed loop used instead of the 
ordinary wire, not an open loop attached by one 
end to an aerial of ordinary type. 

(4) Portable coils can be wound in spirals on a 
flat plate, if the ordinary cylindrical type of former 
is not desired; but the latter is easier and does 
not take very much more room unless the inductance 
required is very high. 

2 
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ENTHUSIAST (Harlesden) asks (1) Whether 
the openings for a wireless designer are as good as 
those for, say, a dynamo designer. . (2) What is a 
good book on wireless design. (3) In a two-circutt 
valve receiver, what is the mast efficient combination 
of capacity and inductance in both circuits. (4) In 
a telephone transformer, does the winding ratio depend 
on the number of valves. (5) How are the numbers 
of turns arrived at. (6) In heterodyne reception, how 
is the size of the reaction coil determined. 

(1) Probably about the same. There is not a 
great opening for either, as the number of men 
required for each is quite small. 

(2) We do not know of any, as the practice has 
hardly been standardised enough yet for such 
books to be useful. Eccles’ Handbook contains a 
good deal of useful information. 

(3) The constants of the aerial circuit are 
deduced from the aerial constants and the wave- 
length range required. For the closed circuit with 
any potential operated detector, the capacity should 
be kept small, and the inductance chosen to tune 
with this to the maximum wavelength required. 

(4) No. 

(5) Generally empirically ; any great accuracy of 
calculation is not necessary. 

(6) The size can be calculated, but in practice it 
can usually be arrived at very quickly from previous 
experience plus а little experiment. In view of the 
fact that you appear to have а rather limited 
knowledge of wireless design, we think you would 
do well to take up some other field, if possible, in 
which you have less leeway to make up. 


A.E.B. (Surbiton) asks (1) Where he can obtain 
No. 28 D.C.C. or resistance wire. (2) Whether a 
loose coupler arranged ах follows would be efficient 
primary, 50 turns of No. 18, on a former 9 inches in 
diameter ; secondary, 50 turns of No. 22. (3) What 
diameter should the secondary former be. 

(1) You wil! find various firms advertising such 
goods in the pages of the Wireless World. 

(2) With suitable circuits and sufficient. loading 
inductance, such a coupler might give good results. 
You do not say what range of wavelengths you wish 
to use. It is usual to wind considerably more wire 
on the coupler, and couple less tightly than you 
would have to. 1+ is not necessary to use such 
heavy gauge wire. 

(3) The former might be 8 inches in diameter, 
arranged to slide right mside the primary. 


D.E.O.N. (Peckham) asks if it is possible to 
calculate the wavelength of a circuit knowing the 
value of the fixed inductance, and of the variable 
capacity at its marimum point. Also if there is any 
formula taking into account the angles of the con. 
denser pointer at other settings. 

The first part can be given fairly accurately, 
only neglecting stray effects. such as that due to 
the inductance of the leads. 

Thewavelength(in metres) == 1885 У Linhys. C mids. 
The variation with condenser setting depends. of 
course, on the construetion of the condenser. For 
semicircular vanes, to a first approximation, the 
capacity of the condenser will be proportional to the 
angle of the pointer. 


51 


COMPANY REPORTS 


| THE 
Marconi International Marine Communication 


Company, Limited. 


REPORT of the DIRECTORS and STATEMENT OF ACCOUNTS 
for the Year ended 31st December, 1919. 


The Directors submit herewith the Balance Sheet 
and Profit and Loss Account for the year ended 
3lst December, 1919. 

The Company's business continues to show 
substantial expansion. 

The gross revenue for the year amounted to 
£772.018 16s. ld., which is an increase over the 
preceding year of £208,813 8s. 10d. ‘This increase 
is in part due to an advance in ship subsidies in 
consequence of a large advance in salaries of 
telegraphists during the period, and is counter- 
balanced to & considerable extent by the increase 
in expenditure. 

In consequence of unfavourable rates of exchange 
which obtained at the end of the year, considerable 
sums of money have been allowed to remain 
abroad on deposit or invested in Foreign Govern- 
ment securities. А sum approximating £50,000 
has been debited to Profit and Loss Account, 
calculating the rate of exchange on the 31st Decem- 
ber, as though the money had been brought home 
at that date, and the loss incurred. The loss, 
however, has not been actually incurred, and when 
in the course of time exchanges improve, as no 
doubt they will do, the sums written off will figure 
in a future balance sheet as a profit. 

Notwithstanding this temporary depreciation and 
the writing off of some £20,000 representing de- 
preciation in investments in Governinent securities 
the profit for the year shows an increuse over the 
preceding year. 

The Directors have pleasure in recommending 
the payment of a final dividend of 10 per cent. 
for the year 1919, which with the interim dividend 
of 5 per cent. paid in January last will make 
15 per cent. for the year. 

During the year under review 748 Debentures 
of a par value of £14,960 were redeemed. 


———— A M ———— ——— —— —— M— e —À— a —— € 


The total number of Public Telegraph Stations 
owned and worked by the Company on the high 
seas increased from 2,549 at the end of December, 
1918, to 2,842 at the end of December, 1919. The 
organisation of the Company, together with thut 
of its Associated Companies, has continued to render 
inestimable service in the saving of life and property. 

The Amalgamated Wireless (Australasia) Limited, 
in which this Company is interested, has paid a 
Dividend of 5 per cent. in respect of the year 


"ending 30th June, 1919. 


The Directors are pleased to record that of the 
600,000 new shares offered to shareholders, at par, 
on the 10th May, 1919, 592,726 shares were sub- 
scribed. : 

Since the last Ordinary General Meeting, THE 
RIGHT HON. LORD HERSCHELL, G.C.V.O., 
has been appointed a Director of the Company. 
In accordance with Article 67, that gentleman 
retires and, being eligible, offers himself for re- 
election. 

The Directors retiring by rotation are SENA- 
TORE GUGLIELMO MARCONI, MR. ALFONSO 
MARCONI and CAPTAIN Н. RIALL SANREY, 
who, being eligible, offer themselves for re-election. 


The Auditors, MESSRS. COOPER BROTHERS 
& CO., also retire and offer themselves for re- 
appointment. 


By order of the Board, 
H. W. CORBY, 
Sceretary’ 


MARCONI HOUSE, 
STRAND, LONDON, W.C.2. 
2nd June, 1920. 


292 


COMPANY REPORTS 


'GTHIJOQVHS "MM 
могла | TAN О XATUIGOD 


———— сАй 


6 9 608'GCC 08 


—— — 


6 9 66806067 


€ 6I 86!*0%6 


б 9 I9T'861 7 UU "t '*  6T6T 
*jequiooe(T 3316 Surpue 2зәќ 


eu} лоу 3unoooy jo eoue|eq 


I PI LGO'OPT "" °° c^ 3unoooy TET 
шоз} pi9e A10] 3u2noiq eous|eg 


—JLN0020V SSO'T аку ило OF 


9 6Т #26182 ui ‘+  880NYTIYQ HOLIQSU[) OL 
‹ 0 0 000'09 ee ee ee ae LNV'IQq 
6 9 19:95)  SUILDIDOSS ISNIVOV SNVOT ANV SINZALSSAN[ АЯ ло SONMOBNIOSAQ ноя gANXSG OL 
9 GI ©)8'ТР is ** амур NI ANV SHANNVG LV HSYÜ Xg ЖО ^^ iN0000V ялнявн} TYH3N32) OL 
"T zx iu e SHONVIVG wOLaag X 
6 6I 606 9¢¢ SONV'IVQq а х9 о о 08896 $a т T HIVA OZF 
L ТІ 6/8'800 r T 2 SH3INYdNO() Q&3LVIOOSSV ло SHSUDnLNSS3(T HOYDINON | 
NI S3HYHg GNY SLHOIQ ANY AONI х9 изд ‘INHO uad Ëg 618% OL 
А ‘kavdur09 о 0 OC.'E6IT '* pred /түпу 'sereuS 9ZL'Z6L'T 
043 Jo soeaAryv3uoso1idoi Aq pegi3ieo uooq sq penssr 
"PS '88T Y89' 0023 'eouv[uq eq, "po *88 Toc 4193 01 ——— i i 
Burgunourg 891035 pus яп}вдий@ү 10; вәтло1цәӘАП О о 000'0089I 9299 TF Jo вое 000 008 T 
DIY! urs3qo o3 alqiesod ueeq 300 sey j3I—'XLON 'passuowy?n F 
6 0 9860419  "^'Suuorg аку qguniiNunJg 'snivuvddy 'LNYV' Iq Aq —1vLilIdvQ 0], 


"damn 
*Áueduro^ поцежипшшо” eunrep| [euoreuieju] roe Su p. 


253 


THE WIRELESS WORLD 


JUNE 26, 1920 


Saojpny ( SJULjUNOIP PILI LOYD 0661 '2unp риф 'NoaNO'T 
i \ “Оо 9 SUMHLOUA UAdOOD 


*&uwduro) eyy jo sxoog 94} Áq пмәце sw pu sn 0} UOAIS виотувиз[хә 
ay} риз 00149010701 ino Јо 3894 94} 03 $urpiooow sireps в,Апзйшогу əy} jo өўезв өц} jo MOIA 4901100 pus enl) V PqIYXƏ 
оз sv ов dn umvip Ауләдоз ят 3eeug souls one uoiuido апо ur pus “рәлппЬәз эдец өм suoiyeuudxe риз uoreur10jut eu? [[9 
peurejqo өлец әд ‘woy шолу Sjunooow pue чоро" UI 8X00q eq) ҷум 3eoug eoue[eg eAoq eu? pojrpne өлец 9A 


<ияатонячунв AHLOL SYOLIGAV HHL dO Ічоаяч 
| EE TL TD 


€ 6I 864'0f€8 € 61 864L'0P63 


€ т OG8'I9I GIGT PUB 8161 ‘LIGI 'OT6T 10] Куп 870014 8S39X7T 
оз qoafqns 'qunoooy 3xeu oj pero doNv'Ivg OL 


о ZI C/6 6011 "^ ** GIGT '1equieceq ISTE Surpue 1904 әцз 
0р `зпәо 19d OT jo ANAAIAI(] IWNIG аявоаоча OL 


0 9 9co' 6G ee ee ee . ee OZ6T 'Krenue 
цаст pred ‘grer '1equiooe(q ISTE Buipua ivoÁ 


€ 61 86L'0»6 "' Е 4° 2: ''3eeugs 
eq) 20у quao ied ¢ jo axadrAKJ KINAIN] OL 


eoue|eg ied sw 'LNno20y SSO'[ аму шаоча Ag 
р '8 F 'P “8 5j 


i 


‘LNNOOOV NOILVINdOUddY | 


I ——_ 


—— | ee 
1 6 Z9 GLLF Т 6 4142455] 
m \ 2 
` | gZ 9 тт "7 LAAHS яокуплуң OL danpnvo goNvIVg OL 
б ЄТ РО? ais es Ds "+ ISHUHLIN] 8HAnLNA48H([ OL 
O FT I86AG “+ gnivuvddy аму INVIg dO NOILVIOWHdS([] OL 
9 6T 899668 — "' s ** — 8101910d() Zurure13 JO 3809 


. pus snjeieddy pus juw[q JO Sso[ Jutpn[out 
‘SNOILVLG нчунояпау, dIHg яо SABNAdXY OL 


О SI GFF ne di US S$34,[ H3HLQ аку UAASNXVUL Ig | 9 OI c8€'09 SINANLSAANT J0 NOILVIOWHd4(] ANY 89NVHO 
-хя NI яокяняля(@р SHOUVHD IVUANAH OL 
I 9T 8TOCA^ "' NE 2 EN SLdIHO31] хнампс ! 
i ANV SIVINAY ‘SLOVULNOD 'бкүнояпя[], ,841Н5 АЧ | 019 e8e 79 **NOLLVUGNANAY ,SHOLO3uNg ANV SAIUVIVS OL 


'р `8 y | р `8 $ 


et сыйын: › ЧЫР" aE: ————— —— —ÀÀ 


TI O - na pm — ee --—- 


YD 6161 ‘чәашәоәд 4816 #шриә uwek ey} чо; 1МПОООУ 8807 ONY 2113094 "1G 


254 


COMPANY REPORTS 


THE 
Marconi International Marine Communication 
Company, Limited. 


The REPORT of the TWENTIETH ORDINARY GENERAL MEETING. 


The Twentieth Ordinary General Meeting of the Marco nilnternational Marine Communication 
Company, Limited, was held at the Connaught Rooms, Great Queen Street, Kingsway, 
W.C.2, on Friday, the 18th day of "fune, 1920, at 12 o'clock noon, Mr. GODFREY 


C. Isaacs (Managing Director) presiding. 


The Cuarrman said: Ladies and 
Gentlemen, in view of the sad circumstances 
of which you are no doubt aware, under 
which Senatore Marconi has only just 
returned to this country, he naturally prefers 
that there being no official Chairman of 
this Company I should preside at this meeting 
to-day. I am sure that you will have the 
same satisfaction that my colleagues and 
I have in his being with us and in good 
health. 

The Report and Balance Sheet for the 
past year are in your hands, and I propose, if 
you do not object, to adopt the usual course 
of taking them as read. 

If you will be good enough to turn to the 
Balance Sheet I will deal with the figures 
in so far as they appear to me to require 
comment or explanation. Оп the debit side 
you will see that the authorised capital now 
stands at £1,500,000, and that of this amount 
1,192,726 shares have been issued and paid 
up. The first mortgage debentures have been 
reduced by purchase during the year by some 
£14,000. 

The general reserve account and reserve 
for obsolescence of plant are unchanged. 
I would remind you that it is our habit to 
write off every year a sufficient sum in the 
form of depreciation of plant, apparatus, 
furniture and stores, and the General Reserve 
of /258.000 being in excess of the license 


and rights and shares in Associated Companies, 


which figures on the other side of the account 
at £228,000, it is not deemed necessary to 
further add at present at all events to the 
reserve account. | 

The creditor balances happen to be higher 
by some £87,000, but this arises in the 
ordinary course of business. 

On the credit side of the account the only 
figure perhaps that requires any explanation is 
that of debtor balances, amounting to 
£556,000, which is a very substantial increase 
over the figure of the preceding year. This 
Is accounted for by the large sums which 
were due to us at the end of the year from 
the Ministry of Shipping, and have since 
been paid. 

‘Turning to the profit and loss account, the 
salaries and directors’ remunerations show an 
increase over the preceding year of some 
£14,000 ; this, in consequence, as regards 
salaries, of the higher rates of pay which 
obtain generally, and in some small part to 
the increase in directors’ remuneration, which 
was voted at the last General Meeting. 

'The' general charges, difference in exchange, 
and depreciation of investments, show an 
increase of some /,43,000, which is accounted 
for mainly by difference in exchange and 
depreciation of investments at the end of 
the year. 

As stated in the Report, we have not 
brought our money home from abroad, nor 
have we sold our investments. In due course, 
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therefore, we may hope that these monies 
may return to us, if not in their entirety, at 
least in some part. 

The expenses of ship telegraph stations 
shows an increase of some £130,000 over. the 
preceding year. This is due almost entirely 
to the increase in pay and conditions of 
employment of the wireless operators. This 
figure, however, does not materially affect 
our accounts for approximately the sum 
representing the increase is counterbalanced 
by the higher subsidies received from the 
Shipping Companies, whose payments to us 
vary according to the rate of pay to the 
operators. I will have more to say to you 
upon this subject a little later. 

Depreciation of plant and apparatus is 
increased in consequence of the additional 
wireless stations installed during the year. 

Debenture interest is reduced in con- 
sequence of the redemption of debentures. 

The balance carried forward is £198,000, 
which shows an increase of £12,000 over 
the preceding year, notwithstanding the 
substantial sums written off (let us hope only 
temporarily) in respect of both difference in 
exchange and depreciation of investments. 

In the appropriation account £59,636 6s. 
Is absorbed by the interim dividend, which 
was paid on the 15th January last. Subject 
to your approval, we propose to pay a final 
dividend of 10 per cent., which will require 
a further sum of £119,272 12s., and we shall 
carry forward, subject to excess profits duty, 
for the years 1916-17-18-19, the sum of 
£161,890 1s. 3d. 

As you will have learned from the Report, 
our business has continued to increase during 
the past year, the number of ships installed 
at the end of December being 2,842, as 
compared to 2,549 at the end of 1918. 

‘The past year has been a somewhat 
difficult one, in consequence of the dismantling 
of a great many ships, following the cessation 
of war and a large number of vessels changing 
hands and being dismantled for other reasons ; 
but, on the whole, we have reason to be well 
satished with the balance, showing what we 
may regard as a very reasonable increase in 
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the total number in view of all the circum- 
stances. — - 

We have during 1919 benefitted by the 
receipts obtained from ships’. telegrams, but in 
consequence of the disturbed conditions which 
prevailed after the war and the limitation of 
traveling facilities, the revenue from this 
source had not reached normal conditions. 
Whilst dealing with this subject, I would 
like to refer to what I think is genera! 
misunderstanding on the part of the public 
in respect of the tariffs obtaining for telegrams 
addressed to ships at sea. 

We are frequently told that our charges 
are far too high. ‘The cost per word for 
sending a message from this country to a 
ship at sea is 104d. ; this, of course, includes 
the Post Office telegraph rate, the Post 
Office coast station and the ship station. Of 
this amount 61d. per word belongs to the 
Post Office and 4d. per word to the ship 
station. Of this 4d., 2d. goes to the ship- 
owners and 2d. to our Company. 1 think 
if it is appreciated that we receive 2d. per 
word of the 104d. it will not be considered 
in any way an excessive remuneration for 
the work we do. 

Last year I told you that we thought it 
was probable an additional source of revenue 
to the Company would arise from the use on 
board ships of what is known as the Direction 
Finder. This apparatus has been further 
improved, and is now becoming a really 
valuable device in assisting navigation, and 
will, we are confident, become a serious 
factor in the protection of life at sea. I ат 
glad to say it has now been installed upon a 
number of ships, and we look forward to its 
being largely employed. 

You will, of course, be anxious to hear 
something from me about the strike of Wire- 
less "oT'elegraphists. 

It would, however, I think, be well for 
me to make quite clear to you in the first 
instance what is the Company's position as 
regards the wireless operator. We contract 
with the shipowner to put on board a wireless 
apparatus, to maintain it and to operate it. 
The shipowner pays us a given sum per 
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annum, which represents the loan of our 
apparatus, its maintenance and operation, and 
a sum which is supposed to represent the 
average cost per annum of one or more 
operators, as the case may be. The operator, 
therefore, is in our employ and is paid by us, 
but we are in turn reimbursed by the ship- 
owner. The shipowner is not responsible 
to us for any increased wage paid to the 
operator, unless we first agree with the 
shipowner in respect of such increase. 

During the war we met the Association 
of Wireless Telegraphists, which was then 
an association of our own employees, and we 
sympathetically considered their request for 
changed conditions of pay. Eventually 
increases were accorded them which, includ- 
ing war bonuses, amounted to 142 per cent. 
upon pre-war rates for every man in his 
first year of service ; in addition to these, 
other improved conditions were conceded. 
We were obliged, of course, to confer with 
shipowners before these terms could be 
accorded, and they were given finally with 
their consent and approval. 

In September of last year the Association 
intimated to us that they proposed to put 
forward further demands. No intimation, 
however, of what they were was given to us 
until December, but this we could not 
officially recognise at the time, as we informed 
them, in consequence of the Association 
having entirely changed its attitude and scope, 
necessitating our withdrawing our recognition 
pending their reply to certain questions of the 
greatest importance which we had put to 
them in a letter. Several months passed 
before an answer to that letter was received. 
On the 21st April we received a deputation 
from the Seafarers’ Joint Council, to which 
the Association of Wireless Telegraphists had 
just become affiliated. The deputation was 
comprised of men of experience and good 
sense, and we had no difficulty in at once 
agreeing with them to give recognition to 


the Association of Wireless Telegraphists . 


under its new conditions, so long as the 
abuses to which we had previously called 
attention in our letter were not repeated. On 


the 17th May a deputation waited upon us, 
consisting of the Executive Committee of the 
Association of Wireless ‘Telegraphists, and 
submitted to us the new terms which they 
desired us to consider. We pointed out to 
them that, having regard to the changed 
conditions of the Association, they having 
become a Trades Union, comprising all 
wireless telegraphists, and not only those in 
our employ, we did not think we were any 
longer qualified to deal with the matter 
ourselves and would probably find it necessary 
to hand the matter over to the Engineering 
and National Employers’ Federation. We 
promised to consider the matter and give a 
definite decision as quickly as we could. The. 
deputation present informed us that they 
thought it quite a proper course and one to 
which they could see no objection what- 
soever. 

On the 22nd May a further communication 
was received from the Association of Wireless 
Telegraphists, in which substantial additions 
were made to their demands. 

I immediately took steps to confer with 
other interested parties to know whether they 
approved the course I proposed to adopt, and, 
as soon as I had their agreement, the matter 
was handed over to the Federation, and the 
Association of Wireless Telegraphists was 
informed accordingly. 

We requested the Federation to convene a 
Conference of all concerned at the earliest 
possible date. It is public knowledge that 
ours is not the only wage question which is 
being raised at the present moment, and the 
Federation have their hands pretty full with 
other conferences which have precedence. 
‘They, however, agreed to allocate the first 
free day they had, namely, the 22nd June, 
and this we accepted, and notification. was 
given to the Association of Wireless Tele- 
graphists, with a request that they should 
advise whether that date would be con- 
venient to them, 

Immediately after receiving the notification 
of the date of the Conference a meeting was 
convened, and a strike decided upon. 

It is an extraordinary fact that until we 
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were officially advised that the strike had 
commenced we had no notification whatsoever 
from the Association of Wireless Telegraphists 
that they were about to call a strike. It is 
true that their letter of the 22nd May 
informed us that a genuine effort must be 
made on both sides to arrive at an agreement 
or they would not wait longer than the 15th 
June for the putting into operation of the 
scale of wages and allowances which they 
claimed. 1 think a genuine effort at least 
was made on our side by the convening of the 
conference for the earliest date which was 
available. 

'The demands which are now made would, 
if acceded to by the Company, represent an 
annual payment of approximately £500,000 
sterling. One has but to look at the Company's 
published accounts to realise that, however 
well disposed one might be, it would be 
impossible for us to concede the demands 
made, without the approval and authority of 
the shipowners. 

A matter of this vast importance can, of 
course, only be dealt with at a conference, in 
which everybody concerned takes part. I 
think we may reasonably assume that, if this 
conference takes place, what is fair and 
equitable will be conceded by all; but so 
long as the men are on strike. committing 
breaches of agreements with us and threaten- 
ing to hold up the whole of the mercantile 
shipping of the country, no conference is 
possible. In fact, there would be no operators 
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members of the Association in our employ, for 
each of them would have committed a breach 
of his agreement and that agreement would be 
atan end ; there would, therefore, be nobody 
with whom to confer. If this state of things 
arose our whole system would be changed, 
and, instead of giving permanent employ- 
ment and remuneration with regular incre- 
ments, seniority acquired by length of service, 
sick pay, leave pay, superannuation benefits, 
and prospects of advancement, to other 
branches of the Company's service, we should 
have recourse to casual employment beginning 
and ending with each voyage at a fixed rate 
of pay and without any of the advantages 
accruing under the present system of con- 
tinuous service. It is to be hoped, however, 
that wiser counsels will prevail. 

I am pleased to be able to inform you -that 
the Right Hon. Lord Herschell, G.C.V.O., 
accepted an invitation to join the Board of 
the Company in October last. It now only 
remains for me to move the Resolution :—- 


“That the Report of the Directors 
submitted, together with the annexed state- 
ment of the Company's Accounts at 3lst 
December, 1919, duly audited, be received, 
approved and adopted." 


Captain H. Вл Sankey, C.B., R.E. : 
Ladies and Gentlemen—I have much pleasure 
in seconding the Resolution. 

The Resolution was then put and carried 
unanimously. 
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$1. 

HE middle nineties of the nine- 

teenth century saw the fruitful 

Victorian era drawing to its 

close. Its monarch was about 

to celebrate the sixtieth year of 
her reign, its giants were either dead or had 
travelled very far towards the sunset 
slopes, and the tide of scientific invention 
and discovery seemed to pause. ‘Tyndall, 
Darwin and Huxley were dead, Clerk 
Maxwell and Hertz, beloved of the gods, had 
died young and full of honours, Lord Kelvin 
had passed three score and ten years, Crookes 
was sixty-four and his most famous re- 
searches were two decades old. The stimulus 
imparted by the great British Victorians to 
the scientific fraternity all over the world 
was apparently exhausted, and the full flow 
of scientific revelation had not ceased but had 
diminished to a trickle. The electronic 
theory of electricity had thrown new light 
upon physical problems, with the result that 
the younger generation of scientists were faced 
with tasks of reconstruction and many fresh 
avenues for research, whilst in their ears 
sounded the creaking and clatter of toppling 
hypotheses, for the atom, the rock on which 
our chemical system was reared, had been 
split into more than twain. 

The discovery of the electron, the smallest 
and most wonderful created thing, set men 
afresh to groping across the borderland 
between matter and that ultra-atomic stuff, 


the hypothetical aether. Excited by the 


conception of the electron, a particle some 
2000 times smaller than the hydrogen atom, 
thescientific mind strove to become dissociated 
from the grosser physical phenomena and to 
obtain a grip on the world of aether, the sphere 
of vibrations transcending those of any 
material system. ‘These aspirations were 
greatly encouraged by the discovery of the 
Rontgen rays and radio-active minerals, At 
the same period other men, inspired by Clerk 
Maxwell’s electromagnetic theory of light and 
Hertz’s researches on electromagnetic radia- 
tion, were feeling their way towards wireless 
telegraphy, and already an enormous mass of 
relevant data had been amassed. As early as 
1892 Sir Wm. Crookes had clearly foreseen 
the coming of the age of radio-communication. 
He wrote :— 

* This is no mere dream of & visionary philo- 
sopher. All the requisites needed to bring it within 
the grasp of daily life are well within the possi- 
biiities of discovery, and are so reasonable and so 
clearly in the path of researches which are now 
being actively prosecuted in every capital of 
Europe that we may any day expect to hear that 
they have emerged from the realms of speculation 
into those of sober fact. Even now, indeed, tele- 
graphing without wires is possible within a restricted 
radius of а iew hundred yards, and some years ago 
l assisted at experiments where messages were 


transmitted from one part of & house to another 
without an intervening wire. 


As a matter of fact. wireless telegraphy had 
been accomplished by Professor D. E. Hughes 
in 1877, who had detected electromagnetic 
energy (“wireless waves") at a distance of 
some hundreds of yards from its place of 
origin, but Profesor Hughes was probably 
unconscious of the potentiality of the apparatus 
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he used. “The same might be said of Lodge, 
who in 1894 was demonstrating with im- 
proved apparatus, yet was apparently blind to 
what lay so close to his hand. ‘The fruit of 
the genius of Maxwell and Hertz was being 
used to make instructive parlour-tricks. 
Briefly, the situation was that although the 
scientific world had the egg in its grasp, yet, 
to borrow the late Sir Wm. Preece's phrase, 
it knew not “how to make it stand on its 
end." Imagination, skill, knowledge and 
genius were there in plenty, richly-equipped 
laboratories administered by first-class phy- 
sicists and mathematicians were the scenes of 
classic researches, yet there emerged no 
whisper of the news for which the world was 
ripe and waiting. It seemed as though the 
acknowledged masters of the game were 
boggling over the next move, when there 
stepped into the picture a slim Italian aged 
twenty-two years. Guglielmo Marconi, the 
modern Pied Piper, as I like sometimes to 
fancy him, came quietly into the council 
chamber with his magic, saying in effect, 
“ Please let me show you how to do it." 
What Crookes, the Englishman, had pro- 
phesied, the Italian had соте to fulfil. 


Sir. 

"То gauge the quality of Marconi, to analyse 
his mentality and to “ place" him, one must 
first consider two facts. In 1895 when he 
was just over twenty-one years old he began 
to experiment with Hertzian waves. In 
1896 he was in England with a complete, 
patented system of wireless telegraphy. These 
and the facts of his earliest experiments prove 
to me that he had from the outset worked 
towards a clearly foreseen end, having glimpsed 
In a flash of inspiration, from some eminence 
whereon his own peculiar genius had placed 
him, the transcendent uses of the aether. He 
believed in his vision and went straight to the 
mark. ‘Taking the lecture-hall-demonstra- 
tion appliances of his contemporaries, with 
capable hands following his unerring scientific 
insight he began to develop them swiftly 
from toysinto tools. While men wrote of wire- 
less communication over a few hundred yards, 
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Marconi was thinking in hundreds of miles. 
His was the sublime, confident audacity which 
expunges the word “ impossible” from the 
dictionary. He knew what could be done 
and was concerned only with the actual means 
of accomplishment. In less than six months 
after beginning his work he was telegraphing 
through space for a distance of 1} miles and 
the technical obstacles to practical wireless 
communication, which on the surface were 
so formidable as to have completely misled 
earlier workers, were vanishing from his path. 

Wireless telegraphy is the transference of 
electrical energy across space by the creation 
of aetheric vibrations, which are radiated in 
long and short “ trains ” or series correspond- 
ing to the dots and dashes of the Morse or 
other pre-arranged code, and the reception 
of these signals by interposing in the path of 
the vibrations a wire or other metallic body 
designed to absorb sufficient of the radiated 
energy to actuate an electrical device which 
reproduces the dots and dashes either audibly 
or visibly. The distance over which wireless 
communication can be effected depends chiefly 
upon the power of the transmitter and the 
sensitiveness of the receiver and not on the 
ability of the aether waves to reproduce 
themselves at a certain distance from their 
point of origin, because it is theoretically 
established that once an aether wave is created 
it is propagated to infinity. In 1895 Marconi 
knew that the wireless transmitter as evolved 
up to then was sufficiently powerful to transfer 
a large amount of energy to distances much 
greater than those at which his contemporaries 
had succeeded in communicating. His first 
care, therefore, was to produce an improved 
detector or receiver, and this he did after 
considerable experimentation with the existing 
type, the coherer, which had been devised by 
Branly, developing it into a much more 
sensitive, reliable and precise instrument. At 
the same time he was modifying the form of 
transmitter as originally employed by Hertz, 
in an endeavour to discover some fundamental 
law regulating the distance at which a given 
transmitter can affect a given receiver. "These 
researches led him to employ the elevated wire, 
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the aerial, which is a feature of the modern 
wireless station, and also to the law he sought, 
which is that the range of transmission 
increases with the height of the aerial. He 
also discovered that transmission was greatly 
improved by means of an earth connection 
between the stations. These were two of the 
master-secrets which, with his apparatus, he 
brought to England in 1896, having, within 
the space of a few months, raised wireless 


his system, realised the novelty and worth of 
what he saw and no time was lost in arranging 
further demonstrations. Very soon Marconi 
was covering a distance of nine miles over the 
sea. In 1897 he raised his range to twelve 
miles, and shortly afterwards to fourteen 
miles. By 1899 he had bridged the English 
Channel, between the South Foreland and 
Boulogne, and broken down all serious doubts 
as to the importance of the new means of 


Photo. 
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Guglielmo Marconi—1920. 


communication from beinga scientific curiosity 
of doubtful utility to the status of an epoch- 
making application of physics. 

"The arrival in this country of Marconi and 
his system of telegraphy created a flutter in 
the scientific dovecotes of Europe, and the 
men who were the most capable of passing 
an expert opinion, the very men who had been 
forestalled by the brilliant young investigator, 
were unanimous in their generous and out- 
spoken recognition of his achievement. Preece, 
the Engineer-in-Chief of the British Post 
Office, to whom Marconi first demonstrated 


transmitting intelligence. Less than two 
years after this, in 1901, he proved the effi- 
ciency of his system to cope with really great 
distances by communicating 200 miles, be- 
tween the Isle of Wight and the Lizard. 
This exploit revealed the supreme significance 
of his invention, for it was patent to all that 
a ship-board installation with a range of 200 
miles would be an incalculable aid to the pre- 
servation of life at sea. 

But Marconi's great work was now only 
beginning. It seems fairly certain that ever 
since the days of his pioneer researches in the 
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quiet of his father's home near Bologna, he 
had pursued a far more ambitious intention 
than the public yet conceived. He must have 
known, in common with his fellow students 
of Maxwell's hypotheses, that the limitless 
expanse of aether is a perfect medium for the 
transference of energy through space. He 
knew that immeasurable quantities of energy 
are received here every second in the form of 
light from the sun, over a distance of ninety- 
three million miles, and that light is a series 
of aetheric vibrations. Maxwell had shown 
that these vibrations are electromagnetic in 
nature, and Hertz, working along the lines 
indicated by Maxwell’s conclusions, had 
succeeded in producing long aether waves by 
electromagnetic means, and in detecting at 
a short distance the presence of the energy thus 
radiated. Marconi was aware, therefore, that 
it was possible artificially to create aether 
waves and to detect them with a man-made 
device, but that for the process to be of the 
greatest benefit to mankind, it must be 
operative over wide stretches of the earth’s 
surface. Such was his vision—space con- 
quered by eternal waves of aether, swift as 
light, yet created and controlled by man— 
and although his attempt in 1901 to transmit 
across the Atlantic electromagnetic waves 
sufficiently powerful to operate the receiving 
instruments at his disposal seemed at the 
outset to be a magnificent piece of bravado, it 
was in reality nothing but a logical step in the 
development of his original plan. 


Thus in December, 1901, Marconi suc- 
ceeded in his enterprise, surely the most 
marvellous ever devised by the wit of man, 
and established wireless communication from 
Poldhu, in Cornwall, to St. Johns, in New- 
foundland, singularly enough the very town 
from which, eighteen years later, Alcock and 
Brown were to set forth on their great Atlantic 
flight. Even then there were not lacking 
those who disbelieved, condemning the per- 
formance as a “ fake," 
not accomplished it entirely with his own 
inventions. The latter contention is per- 
fectly true, for he supported his aerial wire 
at St. Johns by means of a kite, and his most 


or alleging that he had 
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ardent admirer cannot claim that Marconi 
invented kites ! Even more damning are the 
facts that. he did not invent the aether or 
discover electricity ! 

Marconi's triumph now attracted the serious 
attention of physicists in all parts of the world, 
for he had opened up far-reaching vistas of 
research. Facts previously gathered together 
by the toilers in the world’s laboratories now 
were able to be co-ordinated and the new art 
of radio-communication was eagerly attacked 
from every conceivable aspect. Swiftly wire- 
less telegraphy became a world-fact, and the 
name of Marconi a household word. In 1919 
wireless signals transmitted from Carnarvon 
were received at Sydney, Australia, thus 
spanning the globe itself. 


§ тп. 

It must not for a moment be imagined that 
modern wireless in all its wonderful applica- 
tions is the sole work of Marconi and his 
assistants. During the past fifteen years an 
army of experimenters representing almost 
every country under the sun has been at work, 
and the five years of the Great War has 
advanced wireless work to a degree which it 
would have taken some ten years of peace to 
reach. Marcont’s system still exists and holds 
its own outstanding position, but his apparatus 
perforce keeps pace with the knowledge and 
experience gained year by year. Of the other 
Co-existing systems and appliances and their 
relative merits it would be inappropriate to 
write here ; no system is perfect, or embodies 
the best of all the many wireless inventions 
now available, and the discussion as to which 
is the best belongs properly to the technical 
and commercial men. In fairness, however, 
to all concerned, and in order to correct the 
erroneous idea so largely current amongst 
ninety per cent of the general public, that 
Marconi “invented wireless,” it must be 
pointed out that the art of aetheric communi- 
cation is like a coral reef, inasmuch as it 
represents the work of many. Wireless was 
not invented, but, like ‘Topsy, it grew. 

What then is it which places Marconi 
amongst the immortals ? By what right will 
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he be numbered with Volta, Galvani, Faraday, 
Maxwell, Hertz and Kelvin? It is that he 
led men to conquer another domain of nature 
at a time when they halted. Не it was who 
first scaled the barriers and his was the hand 
to make the breach through which the rest 
poured. The study of electromagnetic waves 
did not originate 
with him, but he 
infused into it light 
and life, bending 
with his masterly 
hand the astonish- 
ing properties of 
aether and electric- 
Ity to servethe two 
highest works of 
civilisation, the pre- 
servation of human 
life and the com- 
munication of 
thought. Life isa 
heritage, not alone 
of mind and body, 
but of stored up 
wisdom. Each gen- 
eration picks up the 
tools of the gener- 
ation it succeeds, 
leaving them in due 
time modified and 
improved, and 
those who come 
later read in the 


seeking achievement for its own sake rather 
than for material gain Men of this type do 
not trouble about patents or priority and too 
often their greatness and their works remain 
unrecognised until after their death. The 
way of the world! Nevertheless, there is 
Some virtue, too, in those who have taken 
the great books and 
inventions and 
turned them into 
things of com- 
merce. . How else 
should the world 
derive benefit from 
them ? 


§ iv. 

Senatore Mar- 
coni was born on 
April 25th, 1874, 
at Bologna, Italy. 
That his father 
was Italian and his 
mother Irish, 
tempts one to 
speculateas to what 
extent the blend of 
the Latin and 
Celtic strains ac- 
counts for his rare 
qualities of mind. 
The spirit of 
genius, however, 
* bloweth where 


design of them the it Ше” and 
needs they served. §& knows neither race 
АП knowledge 15а Guglielmo Marconi as a child (left) ; the late Mrs. А. Е. nos ethnological 
chain of which we, Jameson-Marconi (centre); Mr. Alfonso Marconi. distinction Ап- 
the living, are cestry, parentage, 


forging the latest links. These links are 
joined up by great men. Off the inestimable 
benefits to the race which have resulted 
from Marconi’s genius and labour we may 
say that he had the seeds by right of his 
inheritance of the ages ; he planted and many 
others have watered. 

There is a certain rare type of, man 
genuinely content to sow while others reap, 
caring more for the hunt than the capture, 


training and general environment mould 
the mental man, but genius cannot be 
accounted for. It springs from uncharted 
deeps. 

Marconi is not a dreamer. Не has been 
described by journalists of the impressionistic 
school as a man who lives in a world apart, 
meditating upon unrevealed mysteries, plumb- 
ing the profundities of space ; as a wizard, 
working his works under some uncanny 
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influence ; as a miracle-worker and conjurer 
with phenomena. If he has caused these 
gentlemen to think after that fashion, then 
it is patent that he has the crowning gift of 
a sense of humour. 

On one occasion an interviewer for the 
daily press must have secured а *' scoop," for 
in his article he announced, in that language 
which seems to be necessary for evening edi- 
tions, that Marconi had divulged to him a 
brand-new thought. Wireless waves are 
eternal, I leave my readers to imagine how 


this tit-bit was served up—in half-a-dozen . 


different styles, each one more solemn than 
its predecessor. However, if Marconi really 
did say what was alleged, he knew very well 
that he was merely expressing, in language 
somewhat more poetic than precise, a fact 
that is demonstrable by simple mathematics. 
Perhaps the interviewer disturbed him at 
work ! 

The real Marconi is your all-round man. 
Possessed of a mastery of his subject, he is the 
cool, precise electrical scientist. He does not 
suffer from the illusions of the mere dreamer, 
misreading his results or seeing in them more 
than they realy mean. He is intensely 
practical. He faced the inhospitable climate 
of Newfoundland in mid-winter in order to 
fly his kites and balloons for the great Trans- 
atlantic experiment. He evolved his wireless 
system in a single year's work. A strange 
dreamer, he ; tireless and of infinite resource 
in experiment, seeing in his mind the fact 
already accomplished, and seeking the means 
of the doing by a path as unwavering as the 
sleuth-hound's. 

He is the man of affairs, senator, peace 
delegate, naval officer, patriot. The Turco- 
Italian War and the last great war found him 
at once in the service of his fatherland. His 
patriotism is of a different quality to that of 
his countryman, D’Annunzio, who, no less 
sincere, seeks the “ limelight" as a moth the 
candle-flame. ‘The poet fights like a pro- 
tagonist of an epic poem ; Marconi fights as 
himself, master of himself and of his 
science. 
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Honours fall about him freely. Не is a 
freeman of Rome, a Nobel prize winner and 
the recipient of many decorations. . Yet 
withal he seems to stand aloof from us, a 
solitary figure making contact with the 
heyday of things with one hand, and with the 
other feeling for the intangible. He is now 
in the prime of life and still working. Will 
he “dream” for the world another reality 
like wireless telegraphy ? 


Even if the imagination be given wings 
it is quite impossible fully to estimate the 
importance of the coming Aether Age or to 
gauge with any degree of certainty the rôle 
it is destined to play in the evolution of our 
race. The aeroplane has made of us unhandy 
birds, the submarine is the clumsiest, most 
unseaworthy vertebrate which makes the sea 
its habitat, and the coal-burning locomotive : 
is an anachronism. Yet they serve ; they are 
triumphs of mind over our natural disabilities. 

But our invasion of the aether is an 
achievement of a different order. We have 
freed ourselves from the shackles of ordinary 
matter, its baffling complexities, its un- 
accountable variations and its limitations. 
There is no limit to the aether. There 
might be, but our ignorance of its nature is 
so profound that, after the manner of the 
Athenians, we endow the unknown with the 
attributes of a deity, saying that it is infinite 
and omnipresent. 

This, then, is the field for triumphs to 
come, as mankind plods its appointed path 
to wisdom—or, shall I say, knowledge. 

The communication of intelligence with 
the speed of light is only the beginning. It 
is easy to speculate on the possibility of wireless 
transmission of power, of wireless-operated 
printing machinery or the extension of the 
range of human vision, but it is better to 
remember that although suchlike crumbs will 
be thrown to us by the great seekers in their 
time, the end these men subserve is mental 
dominion and the enthronement of Ideas 


above Things. 
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GRID LEAK AND 


INTER-VALVE RESISTANCE 


By E. W. Kırca, A.M.I.C.E. 


MATEURS are generally recom- 
mended to construct their grid 
condenser leak by lining with 
graphite a small groove cut in a 
piece of ebonite ; but no doubt 

many of us have our own pet substance 
which we use in preference. The writer 
has experimented with a number of different 
materials, and finds a piece of ordinary cotton 
thread wetted with water as satisfactory as 
any yet tested. An easy and practical way 
to make this up into permanent form is 
described here; the arrangement consisting 
essentially in a rubber tube filled with water, 
each end being plugged by a short length of 
wire, and a piece of cotton passing from wire 
to wire through the water (Fig. 1.). 
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The dimensions given below work very 
well indeed on a particular hook up ; but can 
of course be varied if found desirable ; and 
the length and size of the cotton to suit any 
other circuit may be determined by experiment. 
Too much resistance in the leak seems to 
make the valve “ howl” very readily, which 
of course is undesirable. Оп the other hand 
if too little resistance is used the “ howling ” 
is certainly eliminated, but at the expense of 
signal strength. It is not a matter of difficulty 
to find a suitable value in between these two 
extremes where the valve will not how! unless 
the circuit is carelessly adjusted. 

Procure a piece of rubber tubing 24 inches 
long with a bore large enough to allow a 
piece of No. 12 S.W.G. wire to be inserted 
without unduly expanding the rubber. Cut 


off two pieces of wire of the gauge mentioned, 
the length of these being decided by circum- 
stances, the only essential being that just half 
an inch of each shall enter the tube. These 
ends should be tinned with solder ; the other 
ends may be formed into hooks suitable for 
attachment to bolts or terminals. 

Pass a piece of Coats No. 90 cotton 
through the rubber tube, and allow an inch 
or two to project at each end. Immerse 


‘the tube and cotton in distilled water; or, 


if that is not available, in boiled and filtered 
rain. water. Carefully squeeze all air out of 
the tube ; and then, with all still under the 
water and with the cotton held taut, insert 
the two pieces of wire so that each enters 
half an inch into the tube ; after which cut 
off the cotton flush with the ends of the rubber 
tube. It only remains to seal up the ends to 
prevent the escape of water by evaporation 
or otherwise ; and this can be done with 
rubber solution and a strip of very thin 
rubber wound on tightly. 

The grid leak as described functions well 
with a condenser made from a piece of mica 
with tin foil shellaced on each side, the over- 
lapping or opposed areas being 74 square 
centimetres, and the thickness of the mica 
such as is sold for the windows of oil stoves. 

This simple apparatus has quite held its 
own against any other tested, including both 
amateur and professionally made articles. 

The writer has recently extended the 
application of the wet cotton to inter-valve 
resistances, with a large measure of success. 
The resistance in this case is best not made 
up with tubing as in the grid leak, because it 
is not desirable for the metal terminal pieces 
to touch the free water With the grid leak 
this does not seem to matter, and the tube 
form is very compact and convenient where 
it can be used. 

'The containers for the water used in 
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inter-valve resistances may be turned out of 
ebonite rod to the form shown in section in 
(Fig. 2), the height being about 1 § inches and 
the inside diameter about ł inch. | 

An ebonite plug should be made for each 
container, of the form shown in Fig. 3. 

The top portion should be circular, and 
a good fit in the upper part of the container. 
The central rod, which may of course be 
made separately from the other part, should 
be of such length that it does not quite touch 
the bottom of the container. 

Drill two holes in the plug top, tap them, 
and screw in two small binding posts or 
terminals (Fig. 4) allowing the screwed 
shanks to project about } inch as shown. 
The shanks should previously be tinned 
with solder. 

A piece of Coats No. 16 cotton is now 
tied tightly to one of these projections, passed 
round the foot of the plug v:a a groove filed 
to retain it, and taken back to the other 
projection where it is again tied. 

Distilled water. or boiled and filtered rain 
water, is next placed in the container so that 
it will reach about half way up the cotton ; 
the plug bearing the cotton and terminals 
is inserted, and the top sealed externally with 
a thick coating of sealing wax or Prout's 
elastic glue. | 

In regard to the lengths of cotton required, 
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the best results will be obtained by actual 
experiment on the amplifying circuit before 
making up the apparatus just described ; but 
as a guide it will probably be found that if 
the first valve has a grid leak as described in 
the first part of these notes, then the resistance 
for the third and subsequent valves will 
require a piece of No. 16 cotton from 2 to 
24 inches in length. The second valve will 
not need so much and its resistance should be 
about right if additional cotton Бе added 
which passes twice direct from one terminal 
shank to the other. In other words this 
particular resistance will require a length of 
double No. 16 cotton about 10 millimetres 
in length, which must be arranged so as to 
touch the cotton dipping into the water, in 
order that all may be kept wet by capillary 
action. 
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Suitable dimensions for opposing areas of 
the grid condensers, on mica as previously 
referred to, are 22 square centimetres for the 
second, 16 for the third, and 5 for the fourth 
valve. 

With four of the usual type valves, and 
grid leak and inter-valve resistances as des- 
cribed, the signals from F L in a head telephone 
may be heard all over the house on the very 
limited aerial which we amateurs are at present 
allowed. 
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A Wireless Demonstration Lorry.—In order 
to further familiarise the general public with the 
rapid advances made in Wireless Teleyraphy and 
Telephony in recent years, & motor lorry has 
recently made & tour throughout the country. 
Hired by Marconi's Wireless Telegraph Company 
from the Battersea Motor Express and Engineering 
Co., Ltd., the lorry left Chelmsford on April 21st, 
and visited Glasgow, Newcastle, Liverpool and 
Cardiff. The load carried consisted of apparatus 
made up as follows :—Automatic calling-up device 
(transmitter and receiver); 14 K.W. Wireless tele- 
graph and telephone cabinet set with mast and 
aerial; wireless telephone set YC3 (installed for 
working in the lorry); 100 watt wireless telegraph 
and telephone set type YBI with mast. and aerial; 
14 K.W. quenched spark ship set; Marine Direction- 
finder No. 11 with mast and aerial. In order to 
operate the calling-up device, a 4 K.W. set, with 
mast and aerial, was also carried. 

The first of the towns visited was Glasgow, and 
at the Royal Technical College demonstrations 
were held, with marked success. On arrival at 
Glasgow the lorry unloaded the majority of the 
apparatus at the college, and then proceeded to a 
temporary site which had been selected at Kil- 
marnock. The demonstration comprised communi: 


cation between the ҮВІ set and the 4 K.W. cabinet 
set at the Technical College, and the YC 3 set at 
Kilmarnock. The calling-up device spark, operated 
by means of the 4 K.W. spark set, was also set up 
at Kilmarnock. 

Demonstrations were also given with the No. 11 
direction finder, which was likewise set up at the 
" out station," with & 70-foot mast and D.F 
aerial. i 

Leaving Glasgow on May lst, the lorry reached 
Newcastle on May 2па, and unloaded the greater 
part of the apparatus at the Rutherford Technical 
College. The out station in this case was at Blythe, . 
the calling-up device transmitter being set up at 
the Cullercoats station by special arrangement 
with the Post Office. 

The lorry left Newcastle on the 8th inst. for 
Liverpool, where the Liverpool University placed 
a room at the demonstrators’ disposal, the out 
station being fitted up at Freshfield, Southport. 

The demonstration at Cardiff is touched upon by 
the Cardiff and South Wales Wireless Society in its 
last report, published in the Wireless World of 
June 12th, but & photograph of the demonstrators 
and some of the Club members is shown in this 
issue. 

The demonstrations at every town were well 


-- 


A motor lorry used for demonstrations of wireless in a tour round the country. Note the 70-ft. portable 
mast, the earth-mats, and the engine generator on the right. 
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The combined wireless. telegraph and telephone set installed in the lorry. 


attended by shipping and educational people ot 
high rank, and it would seem that the success of 
the tour is indicated by the hospitality with which 
the colleges named received the tourists. The 
lorry left Cardiff on May 22nd, reaching Chelmsford 
on Whit Monday, May 23rd, after conducting its 
tour free from adventure or mishap. 

R.N.V.R. Wireless School, Crystal Palace.— 
The second annual reunion and dinner was held 
at the Holborn Restaurant, London, on the 19th 
of June. The O.C., Lieut.-Col. C. G. Crawley, 
R.M.A. (ret.), M.LE.E., Deputy Inspector of 
Wireless Telegraphy, G.P.O., took the chair, and 
а most enjoyable evening was spent. |. 

Next year’s reunion and dinner will be held in 
London about the end of April, on the day of the 
Football Cup Final, and all “ old boys" are asked 
to send their present addresses to Mr. N. J. Babbage, 
Rosieres, Hendon Lane, Finchley, London, N3,. so 
that arrangements may be communicated to them 
later. 

The Imperial Wireless Scheme.—The report 
of the Committee formed last November to consider 
a scheme of Imperial Wireless Communication is 
long, covering the whole field of long-distance 
wireless telegraphy. The Committee has considered 
what high-power stations it is considered de- 


‘sirable, upon commercial and strategic grounds, 
that the Empire should ultimately possess. It has 
prepared estimates of the capital and annual costs 
of each station and the life of the plant and 
buildings, the probable amount of traffic and 
the revenue which may be expected from each 
station, as required by the International and 
Imperial Council. 

Obituary Notice.—The death is recorded of 
Professor Auguste Righi, Professor of Physics at 
Bologna University. Born in 1850 and educated 
at Bologna University, he was Assistant in the 
Department of Physics during the years 1872-3. 
From 1873 to 1880 he was Professor of Physics at 
Bologna Technical Institute. Subsequently he was 
Professor at Palermo and Padua Universities, but 
in 1890 he returned to his native town. He was an 
Hon. Fellow of the Physical Society of London, of 
the Royal Institution and of the Royal Society of 
Edinburgh. In 1905 he was awarded the Hughes 
Medal of the Royal Society, 6f which he was a 
correspondent. His most famous pupil was Mr. 
(now Senatore) Marconi. 

A Melba Recital by Wireless Telephony.— 
Not so very long ago speech by wireless was a 
thing which men were striving after in the labora- 
tory. Now we have a famous prima donna singing 
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into the microphone— not into the receiver, as а 
contemporary n it—of a high-power wireless 
telephone installation by means of which her voice 
is flung on the aether to hundreds of listeners 
scattered over Europe and the seas. No mere 
experiment this, but a performance undertaken 
confidently, with the assurance of satisfactory 
results. We had the privilege of attending the 
Daily Май'я wireless station on the evening of 
June 15th, where Lady Northcliffe, Lady Malcolm, 
Sir Robert Hudson and others were gathered to 
hear Dame Nellie Melba sing at Chelmsford. 

The first we heard of Melba was a wonderful 
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Bemberg’s “ Chant Venétien," repeated “ Nymphes 
et Sylvains," and concluded with the first verse 
of the National Anthem. | 
Transmission was effected оп a wavelength of 
2,800 metres, the power employed being 15 kilo- 
watts, the rating of the generator at the Marconi 
station at Chelmsford. We are able to publish a photo- 
graph showing Dame Melba singing on this occasion. 
New Wireless Magazines.—The Radio Elec- 
tricite is about to make its appearance in France. 
This magazine will be of interest to both technical 
men and the general public, in that it will be devoted 
to the various applications of wireless telegraphy. 


Dame Nellie Melba giving her famous Concert 
by Wireless Telephone at Chelmsford. 


trill which she gave as & preliminary. Telephones 
were clamped tighter, апа the condensers swung 
round for tuning. Then came the old favourite, 
* Home, Sweet Home," followed’ by ‘‘ Nymphes et 
Sylvains" in French, and the '' Addio" from 
“ Га Bohème ” in Italian. 

The “signals” were excellent, notwithstanding 
а certain unkindness of the atmospheric conditions, 
and the songs could be heard with the telephones 
on the table. As encores, Dame Melba rendered 


This new magazine has been cortstituted by eminent 
persons in the scientific and industrial world, and 
should make interesting as well as instructive 
reading for amateurs. 

We have seen the first number of another new 
French radio magazine, La T.S.F. Moderne, which 
is edited by а group of Radio engineers. It is the 
official organ of the Société Francaise de Radio- 
telegraphie et de Préparation Militaire, and the 
Cercle belge d'Etudes radiotélégraphiques. 
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IHE SIZE AND SHAPE ОЕ 
THE ELECTRON’ 


HE magnitude of the electric 

charge carried by ап electron 

has been determined to a great 

degree of accuracy, but few 

investigators have attempted to 
determine the shape and size of an electron. 
The customary assumption has been to regard 
its shape as spherical and the charge uniformly 
distributed over the surface. If such a 
charged Sphere is set in motion the tubes of 
electric force which end on it are carried 
along as well. These moving tubes of force 
will possess kinetic energy, and if we assume 
that the kinetic energy of the moving electron 
is really the kinetic energy of its tubes of 
force the radius of the electronic sphere can 
be shown to Бе 1 х 10713 cm. (re. of the 
order of one hundred-thousandth of the 
diameter of an atom). 

This small value fits in with many facts ; 
for example, electrons possess the power of 
moving bodily through solid conductors in 
cases where atoms or molecules would be 
stopped. But there are other cases where 
the hypothesis of an electron of such small 
dimensions is not in accordance with the 
facts. This discrepancy is particularly evident 
in the results of many experiments made with 
X-rays in recent years. 

X-rays are now known to be electro- 
magnetic waves of extremely short wavelength 
(eg. 10710 of a cm.) When these rays 
impinge on matter they are both scattered and 
absorbed. “The phenomenon of the scattering 
of X-rays by the electrons in the matter may 
be regarded as being analogous to the scattering 
of light by the minute suspended particles 
in a fog, while the phenomenon of X-ray 
absorption may be regarded as analogous to 
the ordinary non-selective absorption of light 
in semi-transparent media. “The magnitudes 
of these X-rays effects appear to be inexplicable 
in terms of ordinary electrodynamical theory 
if the dimensions of the electron are taken to 
‘See Paper by А. Н. Compton. Physical Review, 

. July, 1919, and September, 1919. 


be as small as mentioned above. This paper 
is intended to show that these difficulties 
disappear when we contemplate an electron 
of much larger size, for example with a radius 
two thousand times as large. 

Sir J. J. Thomson was the first investigator 
to calculate the amount of scattering to be 
expected when X-rays impinge on an isolated 
small spherical electron. But in the case of 
X-rays falling on a metal sheet we have to 
consider the scattering due to a large number 
of electrons and the question arises as to 
whether the electrons scatter independently. 
In most of the experimental results which 
have been obtained so far the scattering is 
much less than the amount calculated on 
Thomson's theory and it is difficult to explain 
on the basis of the theory of the spherical 
electron of small dimensions why this should 
be. ‘This theory, however, has up to the 
present yielded us important results in giving 
us information regarding tthe number of 
electrons inside an atom. According to the 
prevailing conception an atom consists of a 
nucleus of positive electricity with the 
negative electrons situated outside it. Obser- 
vations have been made on the relative 
scattering of different substances: with the 
result that the number of electrons in each 
atom is found to be approximately equal to 
half the atomic weight (e.g. the number of 
electrons in an atom of nitrogen of atomic 
weight 14 is 7). This relation holds ex- 
tremely well for elements of low atomic 
weight but not so rigorously in the case of 
elements of higher atomic weight. In the 
latter case it has been assumed, however, that 
the electrons are so tightly packed in the 
atom that they cannot act independently as 
is assumed in the theoretical calculation. 

As has been pointed out it is impossible to 
account for the low scattering by the simple 
theory of the small spherical electron. If on 
the other hand the electron is considered to 
have a radius comparable with the wave- 
length of the incident radiation an explanation 
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for the small amount actually observed is 
possible. 

The effect of the large electronic radius is 
to make an appreciable phase difference 
between the rays scattered by different parts 
of the electron. 

Let А B represent the electron in Fig. 1, 
and S A and S B two rays of electromagnetic 
radiation. 


Thus the radiation scattered from A 
traverses a longer path between S and P than 
does the ray scattered from the part of the 
electron at B. If the wavelength of the 
radiation is many times the diameter of the 
electron the phase difference between these 
two rays will be negligible and no inter- 
ference will take place. Consequently the 
reduction in the intensity of the scattered 
beam will be inappreciable. 

If, however, the electronic diameter is 
comparable with the wavelength of the 
incident radiation the phase difference and 
consequent interference will be such that the 
intensity of the ray scattered to Р will be 
much reduced. ‘Thus the observed reduction 
of scattering can be explained if we assume an 
electron of comparatively large dimensions 
(e.g. radius 2x 107! cms.). 

The form of electron is now a matter for 
speculation. ‘Three feasible theories may be 
advanced in which an electron may be con- 
sidered as 

(а) a rigid spherical shell of electricity 

incapable of rotation. Ог 

(5) a flexible spherical shell electron capable 

of rotation. Ог 

(c) a ring of rotating electricity. 

These hypotheses have been developed 
mathematicall, but unfortunately the ex- 
perimental data. on the scattering of X-rays 


are insufficient to enable us to decide finally 
between the three. What evidence there 1s 
however, agrees best with hypothesis (2). 

A second difficulty which is found in Sir 
J. J. Thomson’s simple theory is that it 
predicts that if a beam of X-rays is passed 
through a thin plate of matter the intensity 
of the scattered rays on the two sides of the 
plate should be the same. The experiments 
carried out with X-radiation of short wave- 
length and substances of low atomic weight 
as scatterers agree well with this theory, but 
with long and extremely short X-rays the 
scattered radiation on the emergent side of 
the plate is more intense than that on the 
incident side. The qualitative explanation of 
this phenomenon on the basis of the large 
electron hypothesis can be obtained. 

A spherical flexible shell electron or a ring 
of rotating electricity [hypotheses (b) and (с) 
mentioned above] should give this assym- 
metrical scattering. 

SHEET OF MATTER 


Fig. 2. 


Fig. 2 shows a polar diagram representing 
the calculated and experimental intensities of 
scattered radiation for various directions. 
The dotted line shows the ‘calculated values 
for the old theory of the small electron, the 
continuous line represents the intensity of 
scattering demanded by the large flexible 
spherical shell electron theory, and the rings 
represent some experimental values. ‘The 
marked improvement of the new over the 
old theory is at once apparent. 

The’ absorption which takes place when 
X-rays pass through matter has usually been 
explained in terms of the small electron 
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theory. But the absorption postulated by 
this theory does not give results agreeing with 
experiments in the case of short X-rays. 
Much better results can be obtained by assum- 
ing that the electron is a flexible ring of elec- 
tricity with a radius of 2 х 10710 cms. 

It may be mentioned, however, that there 
is a good deal of other evidence in favour of 
a ring electron. Parson, in 1915, was the 
first to suggest that the electron might be a 
circular anchor ring of negative electricity 
which rotates about its axis with a velocity 
comparable with that of light Не was led 
to this in his attempts to explain the ordinary 
facts of magnetism in terms of the electron 
theory. As the ring of rotating electricity 
would resemble a circle of conducting wire 
carrying an electric current and thus produce 
a magnetic field we may regard the electron 
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A fine amateur station owned by Messrs. Н. and E. Robinson, of New Jersey. Call, 2 QR. 
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itself as the ultimate magnetic element. Some 
X-ray reflection experiments on both mag- 
netised and unmagnetised crystals have shown 
that magnetisation produces no change in 
either the atomic or molecular groupings. 
'This result shows that the elementary magnet 
is most probably the electron, which would 
mean, of course, that Ewing's molecular 
theory of magnetism is no longer tenable. 

It will be seen from the above that in the 
present state of the theory it is not possible 
to decide finally between the ring electron 
and the flexible spherical shell electron, but 
at all events the theory of the spherical electron 
of exceedingly small dimensions seems no 
longer tenable. We must now regard the 
electron, whether as ring or flexible sphere, 
as having a radius of 2 х 1010 cms., and not 
of 1 x 1077? cms. as stated in most text books. 
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Т IME SIGNALLING STATIONS 


(From Admiralty Notices to Mariners.) 


NOTE l1 —Times are given i in four-figure notation. The day commences at midnight (00) and the 
hours are numbered successively up to 23 (11.0 p.m.). Thus 1.0 p.m. is 13.00, 4.0 p.m. 
ts 16.00, 7.28 p.m. is 19.28, and so on. All times are С.М.Т. 

NOTE Il.—JWhere two times are joined by a hyphen, the times denote respectively the beginning and 
the end of the signal. 


NOTE II1.—Except where otherwise stated signals are transmitted by spark. 


| 


Station. . Call | Time. Remarks. 
Е | бепе) || (G.M.T) 
zl ————— Jl ——À 
| | 


ARGENTINA :— | | 
Buenos Aires - - - LIA ` 800 | 01.56-02.00 
New Year Islands - LIG 1,800 01.50-01.52 
AUSTRALIA :— ! 
Adelaide Radio - - - VIA 2,600 . 02.27-02.30 
| ZEE |. 14.27-14.30 
Melbourne Radio - - VIM | 600 , 01.57-02.00 | Eiffel Tower System (New) 
| | 13.57-14.00 | 
Perth Radio - - - - VIP ` 600 . 02.57-03.00 . 
| | 14.57-15.00 
BRAZIL :— | | | 
Ilha do Governador - - SOH | 1,800 03.57-14.00 · Eiffel Tower System (New) 
| . 23.57-00.00 
CANADA :— | B | 
Camperdown - - - VCS | 600 | 14.00 | 
CHILE :— | | 
Valparaiso - - - - CCV 1,800 00.55-01.00 
CHINA :— | | 
Caped'Agular - - - VPS ^ 1,000 | 03.56-04.00 ` 
! |. 12.56-13.00 B 
Shanghai (Zikawei) - - FFZ ° 600 | 02.53-02.59 | 
| | | 08.53-08.59 
FRANCE :— | | 
Eiffel Tower - - - FL : 2,500 09.55-10.00 New System. 
| EP 10.44-10.49 . Old System. 
| 23.44-23.49 | , „ 
Lyons - -- - - YN 15000 08.59-09.04 Eitfel "Tower System (Old) 
Continuous Wave 
GERMANY :— | 
Nauen - - - - - POZ 3.600 | 11.57-12 00 


2357-00 00 | Eiffel Tower System (New) 


HAwAIIAN ISLANDS :— | | | 
Pearl Harbour - - - NPM | 11.200 23.55-24.00 Continuous Wave. 
| 600 23.55-24.00 | | 
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TIME SIGNALLING STATIONS—continued. 


Station. 


INDIA :— 


Calcutta - - - - -` 


JAPAN :— 7 
Choshi Ko - - 
Funabashi - - - - 

New ZEALAND :— 
Awanul - - - - 


PANAMA (Canal pus — 
Balboa - - 


Сооп - - - - - 


PHILIPPINES :— 
Kavite << =- =- = x 


PorTUuGUESE East AFRICA: 
Lourenco Marques - - 


SOUTH AFRICA :— 
Cape Town - - - 
UNITED STATES :— 


| 


| 


i 
| 
| 


Annapolis - - - - 


Washington - - - - 


key West 
New Orleans - - - 
Great Lakes - -- 
North Head - - - - 
Eureka - - - - - 
(Table Bluff) 
Arguello Point - - - 
san Diego - - - - 


San Francisco =- - - 


Call. 


letters. 


| 


2,000 

600 
4,000 
2.000 


7,000 
1.500 
952 
5.000 
600 


| (mete) 


Time. 
(G.M.T.) 


| 07.27-07 30 


—— — — --——————-————=——— —— ——À 9 ——— ——— —— — ——À = Al —— — 


—— M — — — € 


19.27-19.30 


12.00-12.04 
12.00-12.04 


10.00-10.05 


17.55-18.00 
09.55-10.00 
17.55-18 00 
09.55-10.00 


02.55-03.00 
13.55-14.00 


07.57-08.00 
18.57-19.00 


20.591-21.00 


02.55-03.00 
16.55-17 00 
02 55-03.00 
16.55-17.00 
16.55-17.00 
16.55-17 00 
16.55-17.00 
19.55-20.00 
19.55-20.00 


19.55-20.00 
19.55-20.00 


?5 ?5 
05.55-06.00 
19.55-20.00 


NN 


Remarks. 


Eiffel Tower System (New) 


Only sent on application 
to Wellington Observatory. 


. Continuous Wave. 


Continuous Wave. 


- Eiffel Tower System (New) 


. Continuous Wave. 


Continuous Wave. 


Continuous Wave. 


WIRELESS CLUB REPORTS 


| The Wireless Society of London. 

Members of this Society to the number of about 
fifty paid a visit to the Chelmsford Works of 
Marconi's Wireless Telegraph Company on Wed- 
nesday, June 30th. The various shops devoted 
to the manufacture and testing of all kinds of 
apparatus were inspected, and atthe sight of the 
stores of delightful ` gadgets," so dear to the 
wireless amateur, the mouths of some of the 
vinitors were very near to that state known as 
watering. 

The meeting of the Society which took place 
on June 29th, is the last of the session, the meetings 
recommencing in September next. ]t is hoped that 
we shall begin the new session with a greatly 
increased membership, applications for which 
should be addressed to the Hon. Secretary. Mr. 
H. L. McMichael, 32, Quex Road, West Hampstead, 
N.W.6. 2 

Wireless and Experimental Association. 

CA ffliated with the Wireless Socicty of Londen.) 


i a meeting of this Club on June 16th Mr. 
Sutton exhibited four D-shaped basket-wound coils 
connected to form a loose-coupled inductance and 
variometer, upon which good signals were obtained. 
Mr. Weeks showed several honeycomb coils wound 
by hand on & metal former, which he described, and 
Mr. Kirkby showed a pancake coil. Mr. Kloots, 
Sen.. described his recent visit to the Eiffel Tower, 
and startled us by stating that the current circulat- 
ing in the aerial there was 165 amperes. (Think of 
that, ye 10-watters!) He listened in on a 7-valve 
amplifier stationed three miles away from the tower, 
and the signals were like the backfiring of a motor 
lorry ! 


At a meeting on June 30th the adjourned dis- 
cussion on the matter of replies to enquiries made 
by correspondents to the Secretary, as a result of 
his letter to the Daily Май anent the Melba Con- 
cert, Mr. Kloots, Senior. proposed, and Mr. Howard 
seconded " that the Secretary shall refer enquiries 
regarding trade houses to the technical press ` was 
carried. 1t is hoped to arrange a field experimental 
day for the members on July 31st. The date for 
the annual general meeting was fixed for August 
4th. Mr. Kloots, Senior, then gave а brief but 
interesting and instructive lecture on “ Valves and 
Resistance Amplifiers,” and Mr. Wright, lately 
returned from France, discussed crystals, especially 
` French Galena.” — Hon. Secretary, Mr. G. Sutton, 
15, Melford Road, East Dulwich. 


Edinburgh Wireless Club. 

(Affiliated with the Wireless Society of London.) * 

Membership of this Club is steadily increasing, 
and its receiving licence has now been obtained, 
The Secretary very successfully received the 
Madame Melba signals. Applications for member- 
ship and particulars of the Club will be welcomed 
һу the Hon. Secretary, Mr. W. Winkler, 9, Ettrick 
Road, Edinburgh. 

Halifax Wireless Club. 
(Affiliated with the Wireless Society of London.) 
A meeting of the Halifax Wireless Club was held 


at the Headquarters, Clare Hall, Halifax, on 


. usual elementary chats with 
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Monday, June 21st, twenty-eight persons being 
present. Mr. Edward Watson, one of the members, 
gave an instructive discourse on " The Elementary 
Principles of Magnetism and Electricity," which 
proved very interesting. А “` Buzzer Section ” has 
been formed. The membership is now forty. 
seven, and many of the members have now installed 
private receiving sets.— Hon. Secretary, Mr. L. 
Pemberton, The Y.M.C.A., Clare Hall. Halifax. 
Liverpool Wireless Association. : 

(A ffdiated with the Wireless Society of London.) 

A meeting of the above was held at 56, White- 
chapel, on June 23rd, when there was a crowded 
attendance. lt was decided that, owing to the 
enthusiastic gatherings, meetings would be con, 
tinued throughout the summer on the usual days, 
i.e., the second and fourth Wednesdays in thq 
month. There were various discussions, and 
numerous pieces of apparatus on view ; also thé 
beginners. - Next 
meeting, Wednesday, July 14th: new members 
welcomed.— Hon. Secretary, 8. Frith, 6, Cambridge 
Road, Croshy. 


The Woolwich Radio Society. 

(Affiliated with the Wireless Society of London.) — 

A most interesting evening was spent by the 
members of this Society on May 28th, 1920, at the 
Woolwich Polytechnic, William Street, Woolwich, 
when Mr. J. Scott Taggart, M.C., delivered an 
interesting lecture on " Valve Transmission and 
Reception." The lecturer exhibited several examples 
of valves for transmission and reception purposes, 
and explained the method of using these valves 
in detail. He also dealt with valves for transmission 
purposes. showing, by means of diagrams, past and 
present methods for dealing with C.W. transmission, 
both for small and large currents, especially demon- 
strating the efficiency of a newly-patented valve 
containing two plates but only one filament. The 
lecturer then proceeded to the use of valves for 
the reception of both spark and C.W. signals. Mr. 
Scott Taggart kindly offered to reply to any ques- 
tions raised, and several members responded to the 
invitation. The meeting was brought to a close by 
a hearty vote of thanks to the lecturer for his 
interesting and instructive lecture. The Committee 
has much pleasure in announcing that the Society 
has now received permission. to use valves for 
reception purposes, and would be pleased to wel. 
come any new meinbers who may be interested in 
wireless work.— Hon. Secretary (pro. tem.), Mr. 
G. E. H. Denny, 22, Lee Street, Plumstead. S. Е. 


Stockport Wireless Society. 

A most interesting meeting was held on June 18th 
at the Foresters’ Hall, Stockport, several new 
members being present. Мг. Н. Woodver gave a 
paper on the construction and use of the Honey- 
comb Coils patented by Lee de Forest. The 
simplicity of construction greatly appealed to 
members: it was explained how the method of 
winding reduces self-capacity to a minimum, and 
how. by using a number of interchangeable honey- 
comb coils for different wavelengths, the use of 
sliders and switches was obviated апа dead-end ” 
eflects eliminated. 
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Some members and officers of the Cardiff Wireless Society, with the Marconi engineers who recently gave 
a demonstration of wireless in the district. 


Following this, one of our ex-Marconi members, 
Mr. H. M. Driver, gave us a very vivid narrative of 
his various voyages during the war. His recounting 
of his various troubles and detecting of faults in 
the apparatus under his charge were of equal 
interest with his description of U-boat encounters. 


It was decided to commence, with next week's 
meeting, & series of papers on the elementary 
principles ef wireless, and various members have 
promised to contribute a 15-minutes paper. It is 
hoped that these papers will be instructve to all 
members, including both beginners as well as 
graduates. in the study of wireless. 


Intending members are invited to communicate 
with Mr. W. Hervey Banks, 119. Bramhall Lane, 
Stockport, or to attend at the Foresters’ Hall, 
Stockport, any Friday evening at 7.45. 


The Birmingham Experimental Wireless 
Club. 


This newly-formed Club held a meeting on 
June 15th for the purpose of hearing Madame 
Melba’s songs, as transmitted from Chelmsford. 

On the official Club night, June 16th. Mr. L. Dore 
gave a most enjoyable lecture on * The Principles 
of Wireless Telegraphy,” after which Clifden was 
tuned for and his signals received. 

The Club is happy in the possession of a room, rent 
free, kindly lent by Mr A. Woodcock (Treasurer). 
Any who may be interested,with a view to member- 
ship, should write to the Hon. Secretary, Mr. A. Т. 
Headley, 255, Galton Road, Warley. Birmingham. 


Hull and District Wireless Society. 


An enthusiastic meeting of wireless amateurs 
was held on June 3rd in the Wellington Scout 
Headquarters. Mr. С. Н. Strong, who is well 
known in the city as a keen pre-war wireless 
amateur, was voted to the chair. A good discussion 
took place, and the outcome was the formation, 
from July Ist, of a Society, to be called the Hull 
and District Wireless Society. The following were 
elected pro іст. :— Chairman, Мг. G. H. Strong; 
Secretary, Mr. H. Nightscales ; Committee, Messrs. 
C. Dyson, J. Pryce Jones, J. Jephcott and W. 
Dowson. 

It was decided to apply for affiliation with the 
Wireless Society of London. The rules will be 
drawn up in due course, and a suitable room in the 
centre of the city obtained, if possible. for the 
meetings. It was thought one held monthly during 
the summer months with a fortnightly meeting 
during the winter months would meet the case. 

Mr. C. Dyson, who is also a keen pre-war amateur, 
was in a humorous mood, and related, among other 
incidents, one which took place at his own station 
on the occasion of the recent Wireless Concert by 
Madame Melba. He was quite under the impression 
that he had tuned in to Chelmsford. and was 
hearing that noted singer, only to discover later 
that he had been listening to a lady singing 
and playing the piano near by. It is understood 
he blamed the crystal detector. |. 

All persons resident in Hull and District who are 
interested in the study of Wireless Teleggiphy and 
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Telephony are cordially invited to join this new 
Society. All particulars as regards membership will 
gladly be given by the Secretary, whose address is 
16, Portobello Street, Holderness Road, Hull. 

А meeting of the committee will be held on 
Thursday, July 1st, at 7.30 p.m. at the same 
address as here given. 


Johannesburg Radio Society. 

The Joburg Radio Society has been formed at 
Johannesburg, South Africa, and already numbers 
twenty members. We hope to publish fuller 
information of this Club later on. Meantime, any 
readers whe care to get into touch with South 
African wireless can write to Mr. G. L. R. Lowe, 
51, Kitchener Avenue, Bezuidenhoud Valley, 
Johannesburg. 


Radio Society of South Africa. 

Purposing to fulfil similar functions to those of 
the Wireless Society of London, there is at present 
forming in Cape Town a Radio Society of South 
Africa; 

The main objectives of the Society are to bring 
together the numerous enthusiasts in South Africa, 
to study wireless telegraphy and, if possible, aid 
its advancement ; to form a central body capable 
of showing itself a responsible and solid organisation; 
to act in an advisory capacity to the Government 
in connection with the legislation and regulations 
affecting amateur wireless. 

The numerous replies accepting invitations to 
the Society’s first meeting on April 30th are indica- 
tive of the enthusiasm shown by the South Africans 
in point of wireless, and, as a result of this move- 
ment to establish a Radio Society of South Africa, 
the Johannesburg Radio Society has already been 
formed. 

The position 18 at present that there are something 
like 46 members in Cape Town, 20 in Johannesburg 
and about the same number in Durban. There are, 
however, quite a number of others scattered over 
various parts of the country. 

At a meeting of the Model Engineer’s Society, 
on June 3rd, the question as to whether the Radio 
Society will interfere with their membership, was 
raised; and it was pointed out to the Model Engi- 
neers’ Society that, on the contrary, it is likely to 
assist them, in so far that members of the Radio 
Society interested in the making of apparatus will 
probably become members of both societies. The 
Model Engineers’ Society thereupon expressed 
their sympathy with the wireless amateur move- 
ment. 

A copy of the constitution of the Wireless Society 
of London is being procured, from which will be 
drafted a constitution to suit the Society. This 
draft will be presented to members about the 
middle of June for consideration, amendment 
where necessary, and adoption ; but in the mean- 
time suggestions are invited, in order that they 
may be considered when the draft is being prepared, 
thus saving time. 

Correspondence with the  Postmaster General 
concerning the Radio Society elicited a reply to 
the effect that no objection would be raised within 
the Union providing that the rules and regulations 
governing the operation ef amateur wireless stations 
are adhered to. 


Intending members and those interested should 
communicate with Mr. A. T. Stacey, Rosmead, 
Bishoplea Road, Claremont, Cape Town. 


The Barrow and District Wireless 
Association. | 

This Association was formed in 1913, and at 
present consists of a dozen members. "The rooms 
were retained during the war, and the apparatus 
has now been brought up to date and re-installed. 
Permits have been obtained for reception (with use 
of valves) and also for transmission, the latter 
using both spark and C.W. The call letters allotted 
are 2DT (Two D.T.), wavelength 180 metres, and 
time of transmission 8 p.m. to 10 p.m. Three 
members of the Association have obtained their 
permits, one of these being for transmission also. 
It is expected that the membership will increase, 
and it is hoped that some useful work will be 
accomplished. Those interested please communi- 
cate with the Hon. Secretary, A. R. Pennington, 
73, Ramsden Street, Barrow-in-Furness. 


Hands Across the Sea. 

The Groveland Park Radio Club would like to 
correspond, exchange ideas, etc., with other Radio 
Clubs on both sides of the Atlantic.. The Hon. 
Secretary is Mr. M. Bodley, 1992, Lincoln Avenue, 
St. Paul, Minn. 

Mr. Bodley states that he is working on a device 
which he hopes will make possible the location of 
submerged submarines. 


Co-operation Wanted in South-East London. 


For those amateurs who either 'do not feel 
disposed, or else have not the means, to erect for 
themselves experimental wireless stations of the 
modern type, it is proposed to form & Club. The 
suggested scheme is that & number of amateurs 
combine both efforts and money in procuring 
accommodation and then erecting for themselves 
а modern station for common use. To many 
youths and young men, who find their resources 
somewhat limited, this proposed scheme should 
present itself in a very favourable light, for in these 
days, when apparatus is so hizh in price, there are 
many who do not care to make the outlay. Another 
aspect of the scheme is, that certain amateurs, 
though enthusiastic, may not be sufficiently 
familiar with the installing of wireless plant to 
erect their own stations; the proposed scheme, 
therefore, would give them the opportunity to learn. 
Interested amateurs and others should communicate 
with Mr. E. Bates, 149, Brixton Road, S.W.9, who 
is responsible for the suggestion. | 


Amateur Clubs.— There are still wanted to 
form Wireless Clubs at Bournemouth, Spalding, 
Doncaster, Exeter, Grimsby, Aberdeen, Rugby, and 
Glasgow. Those interested should communicate with 
Mr. T. Н. Dyke, Hill Garage, Bournemouth ; Mr. 
W. б. A. Daniels, Pinchbeck Road, G.N.R. Crossing, 
Spalding; Mr. A. H. Wasley, Glenholme, Ravens- 
worth Road, Doncaster ; Mr. H. E. Alcock, 1, Pros- 
pect Villas, Heavitree, Exeter; Mr. C. Hewins, 
42, St. Augustine Avenue, Grimsby ; Mr. W. W. 
Inder, Crown Mansions, 41, Unions Street, Aber- 


deen; Mr. A. T. Cave, 3, Charlotte Street, Rugby ; 
Mr. W. Mitchell, 237, North Street, Charing Cross, 
Glasgow. 
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WEATHER BULLETINS 


(From Admiralty Notice to Mariners. No. 703 of 1920.) 


NOTE lI.—These may be either (1) A report of existing conditions, or (2) A weather forecast. 


NOTE. 11 —*W eather bulletin follows atime signal. tWeather bulletin is followed by time 


signal. 
- — - 
Station. ' Call. Time | à (metres) 
| letters. (G. M.T.) | 
AUSTRALASIA :— l | 
Adelaide Radio - - - - -jį VIA | 09.00, 10.30 ` 600 
Brisbane Radio - - - - - 1 VIB | 12.30, 13.00 600 
Hobart Radio - - - - -; VIH 12.00 600 
Melbourne Radio - - - - VIM 09.30, 11.00 600 
BRAZIL :— | | 
Ilha de Governador - - - -. SOH | 00.00* ' 1800 
CHINA :— | | | 
Shanghai-Zikawei - - - - FFZ | 03.00*, 09.00 | 600 
FRANCE :— | | | 
Eifel Tower - - - - - FL | 09.451, 23.30* 2,500 
FRENCH OCEANIA :— | 
Papeete, Пе Tahiti - - - - | FOP | 11.00, 23.00 600 
GERMANY :— | 
Norddeich - - - - - -i КАУ! 12.00*, 22.00 1,650 
Great BRITAIN :— | | 
Poldhu - - - - - - MPD 09.30, 21.30 2,150 
Cleethorpes- - - - - -' BYB i 05.00, 17.00 3,000 
Hawauan ISLANDS :— | | 
Pearl Harbour - - - - - NPM | 02.30, 06.30 » > 600 
| 18.30, 22.30 ) " 
HorraAND :— | 
Scheveningen - - - - - PCH 11.15, 23.15 | 1,800 
Inpia :— : 
Calcutta Radio - - - - - VWC 07.30*, 19.10 | 2,000 
Karachi Radio - - - - - УМК ) i 2,000 
Rangoon Rados ® om ces sa VIR у 7o M9 о0о 
Bombay Radio - - - - -| VMB | ( 2,000 
Madras Radio - - - - - VWM - 07.40, 19.20 | 2,000 
Pot Bara e ш ж ж afk VIP y | 15200 
JAPAN :— | | 
Chek a > ow ue = = J65 12.00* | 600 
Dairenwan - - - - - - JDA | 12.00 600 
JKF 11.30 600 


Fukkukaku- - - - - - 


WEATHER BULLETINS | 


Station. 


MEDITERRANEAN :— 
Rinella - - 

Mexico :— 
Campeche - - 
Guayamas - - 
Mazatlan de Sinaloa 
Payo Obispo  - 
Vera Cruz- - 

PHILIPPINES :— 
Kavite - - - 


SAMOA :— 
Tutuila = o 


SOUTH AFRICA :— 
Capetown Radio 
Durban Radio - 

SPAIN :— | 
Madrid e - 

UNrrEzD STATES :— 
Washington - 
Annapolis - - 
Key West - - 
San Francisco - 
North Head - 
San Diego -  - 


Call 


' letters. 


NSS 
NAR 
NPH 
NPE 
NPL 


^ NAA 


| 


Time 
(G.M.T.) 


21.00 


18 37° 


03.00* 
] 4.00* 


03.30, 07.30 
19.30. 23.30 


11.15 
11.15 


13.30 


03.00*, 17.00* 


01.30, 13.30 
03.00* 
06.00* 

06 00 
06 00 


2,700 


600 


952 


600 


600 
600 


2,000 


2,500 
1,700 


à (metres) 


5,000 (C.W.) 


1.500 . 


600 and 950 
600 and 950 
600 and 950 


ALDEBARAN SIGNALS FROM LYONS AND NANTES 


from 08.23 to 08.31 on 9,000 metres wavelength 


No doubt many of our readers have wondered 
about the so-called Aldébaran signals appearing in 


the daily programmes of the Lyons station. 
are now able to explain these, with the aid of an 
article published in La Nature for June 12th. 


Lyons (YN) transmits the signals, which are 
for the use of the ship Aldébaran, now cruising in 
the Pacific, from 08.45 to 08.58 on a wavelength of 


15,500 metres (C.W.). 


Nantes (UA) repeats these signals four times a * 


day on C.W., 


We 


10.23 ,, 10.31 
20.23 ,, 20.31 ,, 
20.53 ,, 21.01 
The signals are as given in the accompanying 


diagram : — 


» 11,000 
9,000 
» 11,000 


э» 
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COMPLETE 


Under this heading we publish 


specially designed and written for beginners in wireless work. 


BEGINNERS 


instructional articles, forming a series 


Hardly any mathematics 


will be introduced, and we hope to present the fundamental facts of wireless in such a 
manner as will prove attractive to a much wider range of students than that pr which 


‘this series is primarily intended. 


COUPLING AND RECEIVERS 


HE effect exerted by a coil 


Carrying a current on another 

coil has already been noted, in 

the case of the Induction Coil, 

and later, in the simple trans- 
mitting circuit. 

Before passing on to the reception of wire- 
less waves, it is important to devote some 
time to the consideration of this interaction 
between coils, as we shall meet it in all 
forms of receiving and transmitting circuits. 

A glance at Fig. 1 will recall the action 
which takes place on switching on the current 
in a coil. 'The lines of magnetic force in 
expanding outwards move past, or cut, the 


turns of the adjacent coil, and induce in it 
an e.m.f., and hence, а current, which will 
flow in the opposite direction to that of the 
current in the coil inducing it. 

Now, the number of lines of force is a 
maximum immediately round the coil inducing 
the e.m.f. (this coil will be referred to as the 
* primary," and the coil in which the e.m.f. 
is induced as the “‘ secondary ”’). 

Therefore, to get the maximum induced 


effect, it will be necessary to place the secondary 
as near the primary as possible. In the case 
of the induction coil, and ordinary trans- 
formers, this is obtained by winding the 
secondary coil concentric with and over the 
primary coil. 

Very much the same effect would be pro- 


‘duced if we wound the secondary on a separate 


tube and slipped it in or over the primary 
winding. 

Suppose the secondary coil to be gradually 
moved farther away from the primary. The 
induced e.m.f. at the instant of switching on 
the current would be less and less, as the num- 
ber of lines of force which cut the secondary 
coil would be reduced. 

Practically, the coil could be placed at 
such a distance that no effect would be observed 
on making or breaking the primary circuit. 
Fhe lines of force- cutting the coil would be 
so few, that no measurable e.m.f. would be 
produced. ‘Theoretically, of course, we must 
remember that the lines of force created 
extend outwards to an infinite distance in 
all directions, and therefore to have no effect 
at all, the secondary coil must be placed an 
infinite distance away ! 

Within practical limits, however, the in- 
duced effect can be varied from a maximum 
to a minimum’ by increasing the distance 
between the coils. 

It will also be understood that there are 
a great number of these lines of force which 
do .not cut the secondary coil at all. If the 
two coils are placed side by side, only those 
lines which extend in the direction of the . 
secondary will have any effect. Fig. 2, 
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which shows the end view of the two coils, 
will illustrate this point. The lines of 
force which do not do useful work are spoken 
of as “‘ leakage ” lines. 
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We may compare the effects produced on 
two secondary coils by comparing the lines 
of force which cut them. Suppose two coils 
A and B were so placed with regard to a 
primary coil, that the induced effect in one was 
twice that in the other. We should then say 
that the “ coupling " between the primary and 
A was twice as great as that between B and 
the primary. 

The coupling between two coils, theretore, 
Is a measure of the useful lines of force which 
act betweerr them. 

If the secondary is so placed that the induced 
effect is small, it is said to be “ loosely coupled." 
If the inductive effect is a maximum the 
coupling is said to be “ tight." 

One other point must be considered with 
regard to the action between the primary and 
secondary coils. 

Since the growth of a current in a coil is 
in all cases accompanied by a radiation of 
lines of force, it follows that the secondary 
coil itself will create a magnetic field around 
it, and these lines of force will in turn cut 
the primary coil, and tend to weaken the 
current flowing in it. 

This effect will be of importance when we 
come to consider the inductance of oscillatory 
currents in coils and wires. 


RECEIVING CIRCUITS. | 
Fundamentally, there are three ways by 


which thought can be transmitted between 
two persons. We can write to each other ; 
we сап make signs that can be seen by the 
person receiving the message, or we can 
communicate by sounds. In wireless tele- 
graphy, the first method is clearly out of the 
question. The energy transmitted must 
therefore be rendered either visible or audible 
by means of suitable apparatus, before the 
message can be understood. 

The recognised method of transmitting 
words telegraphically is by means of а code 
invented by Morse, each letter being repre- 
sented to the person receiving by one or more 
sounds of short or long duration. The full 
Morse code can be found in any textbook < 
on Telegraphy, or the Wireless Year Book. 

As in the case of transmitting circuits, 
the essential requirements for a receiver can 
be summarised as follows :— 

(1) A conductor by which the energy 

received can be led to the circuit. 

(2) Apparatus which will. convert the 
energy received into visual or, as is most 
common, audible signals. 

Remembering the* fact that oscillations 
induced in a circuit are a maximum when 
they are in tune, we must also provide a 
means of varying the wavelength of our 
receiving circuit to suit the length of wave 
transmitted. 


Fig. 3. 


The first part of the circuit can therefore 
be drawn as in Fig. 3. 

The action between the transmitting and 
receiving circuits is exactly the same as that 
observed between two coils placed near one 
another. “The waves of energy radiated from 
the transmitting aerial will travel outwards 
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and cut across the receiving aerial, thus 
inducing in it an oscillatory current. 

If the receiver is in tune with the trans- 
mitting circuit these trains of waves or im- 
pulses will occur at the correct moment to 
augment the growth of the induced oscillatory 
current, and the effect produced will be a 
maximum. 

So, in the receiving circuit, an oscillatory 
current will be flowing, having the same fre- 
quency as that in the transmitting circuit. 

We now have to control this oscillatory 
current in order that it may produce sounds 
which can be interpreted by the operator. 

First let us examine the apparatus in which 
the sound is produced, or the telephone. The 
simplest form of telephone consists of a case 
containing one or two electromagnets—soft 
iron poles wound with many turns of fine 
copper wire. Over this is placed a thin 


„*%5*%*, 


„ АЕ EET СШ GER SSS 
C Seld cce "м. — SSS ? 
і | Do : “у е ^ Ez 
| * 
p ; „* x e s w 
| га! 


- s os PON 


Fig. 4. 
disc or diaphragm of iron, clamped, yet 
allowed a slight movement in a lateral 
direction. The case usually covers the greater 
part of this diaphragm, leaving a small part 
at the centre in communication with the out- 
side air (Fig. 4). 

The action of the telephone is this: 
On passing a slight current through the coil 
the iron core is magnetised and attracts the 
thin iron disc. "This bulges inwards sharply, 
and thus disturbs the air, above and below 
the diaphragm. This, to a person standing 
near, gives the effect of a sharp sound or 
click. 

If we interrupted the circuit of the magnet 
at regular intervals we should get a corres- 
ponding series of clicks, which would merge 
into а buzzing sound as the interruption 
became faster. 


THE WIRELESS WORLD 


Now, we could not hear any sounds if we 
were to connect the telephone in the aerial 
of the receiving circuit. There are two 
principal reasons for this : 

. The magnet coil of the telephone has 
considerable inductance, and thus will not 
respond readily to quick and sudden changes 
of current. When we realise that the 
frequency of the induced oscillations is of the 
order of hundreds of thousands per second it 


- 


Fig. 5. 


is seen that the coil would have to be very 
sensitive to be affected by each oscillation. 
Further, the diaphragm of the telephone has 
such an inertia that it would hardly be affected 
by changes occurring at this rate. 

'The range of sound which can be heard 
by the human ear is very limited. The 
vibrations of the lowest note audible is about 
15 per second, and that of the very highest 
about 20,000. То emit an audible buzzing 
sound the diaphragm must vibrate at a fre- 
quency somewhere between these ranges. It 
is clear, therefore, that assuming the diaphragm 
could vibrate with the frequency of the oscilla- 
tions, no audible sound would be produced. 

Now consider the train of waves trans- 
mitted by an aerial (Fig. 5). If we had an 
apparatus by which these waves could be 
converted from an alternating current to a 
unidirectional one, it would then be possible 
to hear a sound in the telephone which would 
correspond to the number of waves sent out. 

Let us assume that Fig. 5 represents the 
group of waves which form a certain signal. 
If they were passed through an instrument 
which only allowed the current to flow in 
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Fig. 6. 
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one direction, the top portions only of the 
waves would reach the telephone receiver. 
We should therefore get a continuous current 
in the receiver as in Fig. 6. 

‘Thus at the commencement of each wave 
train, the diaphragm of ‘the telephone would 
be attracted, and then released at the end of 
each train. Thus there would be a series of 
clicks, each corresponding to one train of 
waves, which would merge into a buzz, 
the duration of which would depend upon the 
number of wave trains received. 

Several pieces of apparatus have been 


RECTIFER 


— 
* 


Fig. Л. 


designed for the purpose of rectifying or con- 
verting oscillatory current into unidirectional 
current. The simplest form of rectifier 
makes use of the peculiar próperty possessed 
by crystals of carborundum. 

Carborundum is an extremely hard crystal- 


BEGINNERS 


line substance, formed by. fusing together 
carbon and silicon. It usually takes the form 
of a mass of greenish needle-shaped crystals. 
These crystals if connected in an alternating 


CONTACT PLATE 


current circuit will only permit the current 
to pass in one direction and offer considerable 
resistance to any flow of current in the opposite 
wa 1 

Other minerals have been found to possess 
this property, a detailed description of which 
will be given later. It is sufficient to quote 
a few as examples :— 

Iron Pyrites, Copper Pyrites, Galena, 

Plumbago, Molybdenite, Zincite, Bornite. 

We may now complete our diagram of the 
receiving circuit as in Fig. 7. Fig. 8 shows 
a simple form of carborundum detector. 

In the next article we shall consider the 
effect of the amplitude of the waves upon the 
receiving and transmitting circuits. 


SYSTEM OF TIME-KEEPING AT SEA BY MEANS OF TIME ZONES* 


The following uniform system of time-keeping 
at saa has been adopted in the Navies of Great 
Britain, France, Italy, Spain -and the United 
States. This system has been adopted to ensure 
vessels at sea, within certain defined limits of 
longitude, keeping the same time in a similar 
manner to that now used on land, where, for 
example, London, Plymouth and Dover all keep 
the same time and not the local time of each place. 
The ship's clock will therefore now be set to show 
the time of а definite hourly meridian, instead of 
being set to an indefinite time selected by the 
ship. 

The world is considered as being longitudinally 
divided into 24 zones of 15? each, the centre of 
the system being the meridian of Greenwich ; 
theoretically the centre division, therefore, lies 
between the meridian of 74^ east, and that of 
73° west, and is described as zone 0; the zones 
lying to the eastward being numbered in sequence 
up to 12, with a minus (— ) prefix, those lying to 
the westward being similarly numbered with a 
plus (+) prefix. The twelfth zone is divided 


centrally by the 180th meridian, and both prefixes 
(+) and (— ) appear in this zone. 

In actual practice the boundaries of time zones 
on land are determined by the frontiers of coun- 
tries, etc., and agree generally with those at sea.’ 
which will now be defined by the meridians of 
74°, 225°, etc., except when modified as necessary 
by the territorial limits of the countries concerned. 

By this system the same time will therefore be 
kept, whether on land or sea, throughout each zone 
(except during the periods of summer-time) and in 
different zones the times will differ from one another 
by an integral number of hours, the minutes and 
seconds in all zones remaining the same. 

Examples.—-Greenwich Mean Time will be kept 
in zone 0. In zone --8 the time kept will be 8 hours 
in advance of Greenwich Mean Time, while in 
zone +8 it will be 8 hours behind that of Greenwich. 

It will thus be seen that in order to obtain 
Greenwich Mean Time in any zone, the number of 
hours given by the zone number + or — must be 
added to or subtracted from the ship's zone time. 


——* Admiralty Notice to Mariners, No. 918 of 1920. 
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DETAILED DESCRIPTION OF EIFFEL 


TOWER TRANSMISSIONS 


(Extracted from “ T.S.F.", No. 9, p. cxvii.). 


NOTE l.—In the event of the arc transmission failing, the service will be carried on with the 2,600 т. 


spark. 


NOTE I1.—Time signals, weather reports and press are transmitted bya 150 K.W. set, with a musical 
note. The rhythmical dots are sent by a 10 K.W. set, and the C.W. set is а 150 K.W. 


Poulsen arc. 


9.55 to 10.00 


10 30 and 10.32 


10.44 to 10.49 


11.00 
12.00 
12.30 
15.00 


16.00 


16.30 
17.00 
18.00 
19.00 
20.00 
21.00 


12 00 
12.30 
15.00 
15.30 


16.15 


17.00 
18.00 
19.00 
20.00 
21.00 
22.00 


Musical 
Spark. 
Musical 
Spark. 


Musical: 


Spark. 
Musical 
Spark. 


Arc 
Arc 
Arc 


Musical 


Spark. 


! Musical 


Spark. 
Arc 
Arc 
Arc 
Arc 
Arc 
Arc 


EIFFEL TOWER (FL) PROGRAMMES. 


Nature of Programme. 


To New Sarajevo (SAR), who works on 4,000 m. (Arc.) 
To Nicolaieff (SEW), who works on 3,500 m. (Marconi 
Spark). 
To ca (HB), who works on 3,700 m. (Telefunken). 
To Warsaw (WAR) .,  , 2,000 m. (Telefunken). 
To Moscow (MSK) .,  , 5,0000m.(MarconiSpark). 
To Prague (PRG) » » 3,000 m. (Telefunken). 
"То Posen (PSO) » » 1,750 т. (Telefunken). 
To Salonika (FWD) ., 5, 7,000m. (C.W.). 
'To Nauen (POZ) » у» 12,600 m. (C.W.). 
Weather report. 


International time signals. (New system). 


Rythmic dots. About 300 sent, with 48ths of a second 
interval between them. Every 60th dot is omitted. 

Time signals. (Old system). Followed by the exact times 
at which the Ist and last dots of the 10.30 programme 
were sent. 

To SAR. (See above). 

Réseau de sécurité. 

То HB. (See above). 

i Pres About 400 words. 


Weather report. 


To PRG (See above). 

To Rome(Sae'Paclo) (I DO), who works оп 11,000 m. (Arc .7 
To PSO. (See above). 

To WAR. (See above). 

To SEW. (See above). 

To HB. (See above). 
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EIFFEL TOWER TRANSMISSIONS 


| 
Time A  ; System. 
(G.M.T.) беш). 
ge ee eee 
| 
22.00 to 23.30 | 8,000 О Ас | To PSO. 


‘ 


23.00 
| | Spark. 
23.35 ни | Musical 
| Spark. 
23.44 to 23.49 | 2,500 Musical 
| Spark. 


| | 
. 
ИИ 


2,600 | Musical | Rhythmic dots. teat 300 sent, wit 
between them. Every 60th dot is omitted. 
| Weather report. 


Nature of Programme. 


(See abov © 


taths of a second 


Time signals (Old system). Also the exact times at which 
| the first and last rhythmic dots (sent as per the 23.00 
| and 23.30 programmes above) were sent. 

references are distinguished by the letters ML (musicale) 
Е and КЕ (ronflée). 
| 


THE R.A.F. WIRELESS SCHOOL 


A DIGEST OF THE 
E think that it may be of 


interest to many of our 

readers to have їп their 

possession fuller details of 

the various courses of training 
which are provided for Electricians and 
Mechanic-Operators at the R.A.F. Wireless 
School at Flowerdown Camp. 

After a few months at Halton. Camp 
comes a two-and-a-half years’ course which 
is designed to fit men for all Aviation Wireless 
duties required in the Air Service, and to 
provide them with sufficient electrical know- 
ledge to enable them to enter an approved 
Electrical trade after the completion ot eight 
years’ service. The first twelve months is 
devoted to the study of electrical principles 
and practice, with electrical workshop ex- 
perience. During this course it is proposed 
that men should take the Grade I. and Grade IT. 
City and Guilds Electrical. Engineering Ex- 
aminations, after this the men will be divided 
into two sections, one of which will receive 
practical workshop training for a period of 


OFFICIAL SYLLABUS 


eighteen months, arranged to qualify them to 


, enter some such trade as Instrument making, 


General Electrician, etc. The other section 
will receive an advanced wireless training in 
Corps Squadron Work, Ground C.W., Visual, 
Aircrart W/T inc luding Wireless Telephony, 
and D.F. with Aerodrome Practice. 

At the end of the course these men will 
take the P.M.G.’s First Class Examination 
as Sea and Air Operators All boys will have 
a three months’ course in Drill, Discipline, 
General Training, etc., at Halton Camp 
betore they commence training at No. 1 


(T) Wireless School. 


BASIC ELECTRICIANS' COURSE. 
(24 weeks.) 


(АП boys sent to No. 1 (T) Wireless School will 
take this course.) 

(1) Electricity and Magnetism with Elementary 
Electrical Engineering ; 

(2) Electrical 
Turning ; 

(3) General Education ; 

(4) Morse: Sending and Receiving, Buzzer and 
Visual ; 

(5) Physical Training and Drill. 


Workshops with Fitting and 
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Of these subjects (1) comprises a comprehensive 
course of Lectures in Elementary Magnetism and 
Electricity ; (2) covers ordinary Workshop Practice 
including Tool and Jig Making; (3) consists of а 
course of Practical Mathematics, English, Mechani- 
cal Drawings, and Elementary Physics апа 
Mechanics. 


BASIC ELECTRICIANS' COURSE. 
(20 weeks.) 


This is an advanced continuation of the previous 
course. All boys will take the ordinary grade С.С. 
and A.C. Electrical Engineering Examinations of 
the City and Guilds of London Institute at the end 
of this course. The boys will now be divided into 
two sections: (a) Electricians and Instrument 
Makers, and (b) Mechanic-Operators. 


ELECTRICIANS & INSTRUMENT MAKERS. 
(24 weeks.) 


This will consist almost entirely of Practical 
Workshop courses, including the overhauling and 
repair of dynamos and motors and the permanent 
installation of motors and generators, the construc- 
tion and design of switchboards, lighting installa- 


tion, erection of standards and running of mains for, 


high voltage overhead power lines, the installation 
of underground mains, practical work on aircraft 
electrical apparatus including magnetos, com- 
passes and aircraft lighting installations. 

A further syllabus covers Workshop Courses in 
Tool and Jig Making, Advanced Machine Drawing, 
the Manufacture of Metal Fittings, Casting and 
Stamping and the Manufacture of Instrument 
parts. 

Yet another syllabus of this course includes 
Electrical Instrument Making, Test Instrument 
Making and General Workshop Practice, such as 
Coppersmith's Work, Foundry Work, the Installa- 
tion of Shafting and Machinery, and Petrol Envines. 

At the completion of the Electricians! Course а 
special examination in Installation and Instrument 
Making will be conducted by the City and Guilds 
of London Institute. The men will be allowed to 
keep the test instrument they have made, which 
will be stamped by the Instructor as the work of 
the man himself. Every man will be presented with 
a copy of his full syllabus which will, together with 
the Certificates obtained by the man, be submitted 
to an employer when the man ultimately leaves the 
service, and will indicate the lines along which he 
has been trained. 
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MECHANIC-OPERATORS COURSE. 
(24 weeks.) E 


(т) The Principles and Practice of Radio- 
telegraphy up to and including Ground C.W.— 
This, according to the detailed syllabus in our 
possession, consists of а splendid course of lectures, 
of which we shall be pleased to give fuller details 
to any interested reader. Full practical work is 
provided for. 

(2) Corps Squadron. Works, including Artil- 
lery, Observation and JCo-operation.— This 
covers such subjects as the Clock Code, Lamp. 
Ground Strip aud Morse Code Signals, the Squadron 
Call System, the Zone Call System, Shoots, Organi- 
sation of Artillery. the Workshop Lorry, etc. | 

(3) Morse, Sending and Receiving, Buzzer 
and Visual.— This is designed to enable students 
to attain & receiving rate of taventy words per 
minute by the end of a course and an equal trans. 
mitting rate. 

(4) Physical Training and Drill.—One hour 
per day is devoted to these exercises. 

(5) General Education.— Special attention is 
given to practical mathematics, the idea being to 
apply their principles to the solution of problems 
arising out of wireless work. Enough chemistry 
тау be taught to enable the students to understand 
the interactions going on in cells, accumulators, 
electrolytic devices, etc. 

A further course of twenty -weeks takes- the 
students further in their knowledge of wireless, 
including telephony and direction findina. Fuller 
details of this syllabus will be readily supplied to 
any applicant. | 


ГА 


P.M.G. COURSE: SEA AND AIR. 
(24 weeks.) 


This comprises Lectures and practical work 
necessary for the preparation of students for the 
P.M.G. Examination. The Lectures include the 
treatment of Oscillatory Circuits, Lag, Lead. and 
Phase, Detectors, Aerials, the Marconi 14 K.W. 
Set, the Marconi Type 16 Balanced Crystal Set and 
the Marconi Valve Amplifying Receiving Set, the 
Fleminz Valve, theuse of Grid Leaks, Grid Condensers 
and Reactance Circuits, the Principles of Heterodyne 
Reception, the use of the Valve as a Transmitter, 
the application of C.W. Work to Wireless 


Telephony, the principles underlying Direction 
Finding and the construction and action of Service 
Sets. 


for criticism and advice. 


WON’T IT WORK? 


Well, send us a sketch and description of the circuit and instruments 
Our experience is at the service of all 
amateurs, on any “ wireless" subject, from the earth plate to Mars. 
In doubt or difficulty call in the aid of the Wiretess WorLD “ Questions 
and Answers” Columns. 
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The CONSTRUCTION of AMATEUR 
WIRELESS APPARATUS 


How to make a Direction Finder ( Part II). 


Construction of Direction Finder Unit. 


HIS unit consists of two field 

coils mounted at right angles 

to each other, having a cylindri- 

cal search coil which is free to 

rotate inside’ the field coils. 
Mounted at one end of the search coil is an 
indicator or pointer fixed to a handle, to 
enable the operator to tell at a glance the 
exact position of the search coil in the held 
coils. 'To enable accurate readings to be 
taken the pointer must circle round a scale 
divided into 360 degrees. 

To simplify construction and also to make 
it easy to examine connections at any time 
I propose to mount the coils, pointer, scale, 
and terminals on a common board, which in 
future references we shall term the instrument 
top. | 
"f possible make the top of ebonite or 
fibre; if neither of these materials are pro- 
curable a hard wood may be used, great care 
being taken that it is perfectly dry. "The 
insulation resistance must be very high, 
otherwise poor results will follow. Fig. 1 


o o0» 
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Fig. 1. 


will give the reader an idea of the arrange- 
ment of mounting the top, the dimensions of 
which are 6" x 6" x 3”. 

Ten terminals will be required, four for 
each field coil and two for the search coil. 
Provision must be made to allow the spindle 
of the search coil to come through the piece 
upon which the handle and pointer are fixed. 
A circular 360 degree celluloid protractor, 
obtainable at any stationers’, makes an ex- 
cellent scale, to the final fixing of which 
we shall refer later. 


The Search Coil. 

The former for the search coil must be 
cylindrical in shape and may be made of card- 
board impregnated and fixed down with 
shellac varnish. ‘Two wooden discs must be 
fitted into both ends of the cylinder in order 
to secure two short pieces of brass rod. Fig. 2 
shows clearly the shape of the former and the 
brass rods in position. These rods serve the 
double purpose of making connections from 
the search coil winding, and acting as spindles 
upon which the coil rotates. The dimensions 
are given in the sketch. 

Letter C in the diagram refers to two extra 
strips fixed into opposite sides of the cylinder 
to prevent the winding from slipping off 
during process of winding or subsequent 
handling. 

The winding will consist of 60 turns of 
No. 26 D.S.C. having an equal number of 
turns on each side of the former, #.e., 30 turns. 

Connect the ends of the winding to the 
spindles A and B. When finally mounting 
up the unit provision must be made to connect 
the spindles to the two terminals marked R 
(Fig. 1). In order that the coil may rotate 
freely these connections will have to be 
friction contacts. 'The contact on spindle B 
can be made by means of a spring fixed to 
the bearing in which the spindle rotates. In 
the case of the spindle A the rod can also be 
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made to rub against a spring mounted on the 
instrument top. 

Friction contacts are not usually advocated, 
on account of possible faulty contact; in 
this case, however, it is impossible to provide 
for the coil to rotate freely without adopting 
this method. 


L^ 


| 


\ | 


The spindle А will be approximately 
14" in length, measuring from the wooden 
end of the former ; this length will allow for 
the fixing of the handles and pointer. Spindle 
B need only project about 4” as it is only used 
as a bearing. 

Field Coil Windings. 

The field coils will be wound on a skeleton 
former. The top sketch in Fig. 3 shows the 
shape of the top and bottom flanges of the 
former. Four pillars of hard wood are used 
as supports, shown at B in the diagram. 
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These pillars can either be fixed to the flanges 
by means of long bolts, which can also be 
used as a method of fixing the windings to 
the top of the instrument, or else by merely 
using wood screws. If long bolts are used 
these will have to be threaded for a considerable 
length so that the former can be screwed 
down tightly with a nut and then a distance 
piece of. 4” length inserted between the top 
flange of windings and instrument top. 
Before winding, the search coil must be 
placed in position and mounted so thát it is 
quite free to rotate in the skeleton former ; 
the latter will then be ready for winding. 
Referring to Fig. 3 it will be noticed that 
there are four sections of windings, two to 
each field coil. Each of these sections 
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CONSTRUCTION OF AMATEUR WIRELESS APPARATUS: 


consists of 25 turns of No. 26 D.S.C. copper 
wire. 

The reason that both field coils are made 
in two sections is that in order to take correct 
bearings on the direction finder both aerials 
must be electrically balanced; this is accom- 
plished by inserting a variable condenser in 
the field coil. 

The inside ends of the coils are connected 
to the terminals BC, FG, as shown in Fig. 1, 
to which a small variable condenser is con- 
nected. “The outside ends of the coils, t.e., 
the beginning of the first section and finish 
of the second section, are connected to termi- 
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Great care must be taken that the field 
coil windings are wound exactly alike ; it is 
very necesary to have the wire equally 
spaced and to have the exact number of turns 
on each section. 

The flanges must be carefully marked 
so that the coils are exactly 90 degrees apart. 

When complete and connected up as shown 
in Fig. 1, the unit can be boxed up, using a 
box with interior measurements of 51" x 51" 
x 43". 

The next instalment will deal with the 
fixing up and testing of the apparatus. 


(To be continued.) 


BOOK REVIEWS 


NAVAL OPERATIONS. 

By Sır Jurrian 5. Corserr. 
London : Longmans, Green & Co. Vol. 1. 
Pp. 470, with illustrations. 17/6 net. 

The need of an Offcial Historv of the 
War has long made its presence known, and 
this book, being one of five volumes dealing 
with the war in all its various aspects, ably 
provides that which hitherto has been so 
conspicuously absent. Free from technicalities, 
vet giving an intelligible view, not only of 
naval operations themselves, but of “ their 
mutual connection and meaning, the policy 
which dictated them, their relation to military 
and diplomatic action, and the difficulties 
which in some cases delayed their success ” 
and robbed them of the anticipated results, 
the book does credit to its author. 

One of the outstanding features in the 
volume is the description of how Wireless 
Telegraphy made easier both strategic and 
direct operations. Chapter IX., dealing 
exclusively with the subject, interestingly 
states the part played by the German wireless 
stations of Windhuk, Kamina, and others ; 
tells of their importance to the Central 
Powers, of how the British Forces caused 
their destruction, and the subsequent result of 
Germany's ruptured communications. ‘This 
chapter speaks also of how, by the supplying 


of information which the Mercantile Marine 
was enabled to transmit to H.M. ships, 
wireless was the means of capturing so many 
enemy raiders lurking on our trade routes. 

A further account of Wireless Warfare is 
contained in Chapter X., making as it does 
a narrative so interesting. that even those 
unacquainted and unfamiliar with things 
appertaining to wireless telegraphy, must 
necessarily be all attention, anticipation 
and anxiety to read on. | 

Authentic in its statement, brisk in its 
writing, this First Volume of a series of five 
Is a true presentation of the various * naval 
operations, actions and individual exploits in 
their just relations to the course of the war 
as a whole." 

As a reference book it is excellent. Dates, 
maps and charts, illustrating the various 
evolutions, leave nothing to be desired. The 
authorities upon which the author bases his 
narrative are mainly gleaned from the Com- 
mittee of Imperial Defence, Admiralty tele- 
grams, letters, reports and despatches from 
Admirals and Senior Naval Officers, Ad- 
miralty correspondence with other depart- 
ments of State, prisoners, captured documents 
and other intelligence, and from War Office 
records relating to combined operation and 
action of the Fleet. 
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NOTE.— This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and writien on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accom panied by the full name and address of the sender, which is for reference. not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a ** nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


H.M.H. (Hartford) sends a diagram of a resis- 
tanceamplifier. He proposes to use three V 24 valves for 
H.F. amplification, followed by one Q valve for 
rectification. He asks the following questions: (1) 
Whether 30 volts will be suitable for the H.T. battery 
under these conditions. (2) Whether 80,000 ohms will 
do for the plate resistances. (3) Whether 3 megohms 
will do for the grid leaks. (4) If the Q valve arranged 
as shown in Fig. 1 will act as a good rectifier. 
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Fig. 1. 


(1). (2) &nd (3) Yes. 

(4) Probably. А more usual and simpler arrange- 
ment with this type of amplifier would be to use а 
fourth V24 valve in this position, arranged as with 
the other three, without a potentiometer. ]f you 
use a Q valve with only 30 volts on the plate it will 
probably be as well to use a suitable potentiometer 
to get the best rectifying point. 


ADAMS (Birmingham).—(1) We know of no 
private company employing operators; the Marconi, 
Radio Communication and Siemen's Companies 
being the chief employers of operators. (2) The 
maximum age for joining the Marconi Company as 
an operator is 25. 


T.M.W. (Leith).--The Marconi Wireless Tele. 
graph Company, of Canada, Ltd., 11, Sacrament 
Street, Montreal. І 


ANXIOUS (Ayrshire).—You will save time 
and eliminate doubt by applying to the Marconi 
Company. 


L.B.B. (Epsom).—(1) The service is now 
discontinued. (2) The information given in the 
Wireless World of May 29th still stands correct. 
We are unable to give the meaning of the figures 
received by you. 


T.F.E. (Ipswich).—We regret to say that to 
answer the question put to us would necessitate 
the use of too much space; nothing short of an 
article would give the required information. 

H.M .(Leicester).— Probably BGN (Newbigging) . 
owned by J. Mitchell & Sons. 

G.E.W. (Wakefleld).—(1) Bangay's book, Part 
] and 2. This book, though giving many details 
in diagram of thermionic valve circuits, does not 
describe the actual setting up of apparatus. For 
this it would be better to follow the ConstFüctional 
Articles in the Wireless World. 

S.H.S. (Worcester).— Different countries, dif- 
ferent companies, but in the United Kingdom the 
G.P.O. and Marconi's Wireless Telegraph Company. 

R.H. (Dursley).— Either Horsea, Pembroke, or 
Cleethorpes. 

H.J.S. (Eltham).—(1) Station unknown ; verify 
time and wavelength. (2) Very probably Rinella. 
(3) For particulars of this code see pages 847 and 
866 of 1920 edition of Year Book of Wireless Tele- 
graphy. (4) Yes; we are always pleased to publish 
correspondence on topics of interest. 

H.J.B. (Leamington) sends two sketches of 
aerials, and asks (1) Which would be the more 
efficient. He also sends a sketch of his receiver, 
which he says will only receive on 600 ms. He asks 
(2) What additions he should make to the circuits, 
without rewinding the coils, to increase the wavelength. 

(1) You do not say where the lead-ins are to be. 
However, (a) is certainly bad in any case. (6) 1s 
not good, but is probably better than (a), but you 
will get very little advantage by using three wires 
in parallel if your spreaders are only 2’ 6” long. 

(2) The obvious way to increase the wavelength 
of a receiver is to rewind the coils with more wire. 
However, we do not think it is necessary with your 
set. You should get considerably more than 
600 ms. with the dimensions you show, but if you 
find that you need nearly all your A.T.I. to tune 
this figure, you should add another coil in series 
with the one you have. You will probably get 
better results by interchanging the two condensers, 
although this will lower the wavelength of the 
closed circuit. However, this will not matter, 
unless you want very long wavelengths, which will 
never give good results on an aerial such as yours. 


C.S. (Windermere) has been experimenting with 
two similar loops of wire, buzzing one and connecting 
the other in series with a crustal and ' phones. He 
finds a variation of signal strength with distance apart 
of the loops. but no variation with alteration of the 
orientation of the loops. He asks for an explanation 
of this. 
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We should certainly expect some effect due to 
rotation of the coils, at апу rate if one coil is rotated 
and the other kept fixed. It appears possible that 
for certain distances apart in comparison with their 
sizes, that the effect when the planes of the coils are 
at right angles to the line joining their centres 
should be equivalent to the effect when they are 
both in the same plane. Other causes tending to 
mask the effect of rotation are direct capacity 
coupling between the coils, and reflection from 
objects—chiefly metal—in the room. 


A.H. (Thornton Heath) asks (1) For a formula 
Jor the inductance of a coil, given number of turns, 
diameter of the former, gauge of wire and distance 
between the turns. (2) For criticism of a valve circuit, 
a sketch of which is sent (Fig. 2). (3) What capacities 
to use in this circuit. (4) What is a cheap book for 
beginners, giving such information as wavelengths and 
call letters of commercial stations. 
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Fig. 2. 


(1) The most useful is Nagaoka's, given recently 
in this column. "This formula uses the diameter of 
the wire, and not the gauge number, of course. It 
also supposes the turns wound close, but a correc- 
tion сап be made for the case in which the wires 
are spaced apart. The correction depends on two 
tables, which we have not space to print here, but 
which you will find, if you desire them, in Nottage’s 
book on ''The Measurement of Capacity and 
Inductance.” 

(2) The circuit is fairly suitable, except that (a) 
the condenser C1 is not required, (b) the telephones 
would be better on the other side of the H.T. 
battery, (c) the set would be improved with a 
potentiometer in the grid circuit, (7) if you wish 
to receive anything but fairly short wavelengths vou 
will probably need rather more wire on the loose 
Cod les coils. 

(3) About 0-0005 mfds. 

(4) There is no very cheap book. * The Wireless 
Yearbook " is the most complete. 

A.R. (Brighton) asks (1) What wavelength a 
coil of 650 turns of No. 26, on a former 13” x 44” 
will tune to. (2) What is the capacity of a tubular 


condenser, 23" long by 2” in diameter, with а waxed 
paper dielectric, and if it will be suitable for the 
closed circuit condenser in a crystal receiver. (3) He 
sends a diagram of a simple circuit, and asks why he 
can get no signals. | 

(1) If you have a suitable capacity in the closed 
circuit, say 0:0005 mfds., the coil will tune this 
circuit to about 3,000 ms. In the aerial circuit 
it will probably only tune to & good deal less than 
this figure. 

(2) It is impossible to say without knowing what 
thickness of paper you propose to use. If the thick- 
ness is about 10 mils the capacity will probably 
be about what you require. 

(3) We can see no reason why you should not 
get signals. Your earth would be better if of 
larger area, and buried a good deal deeper than 3”. 
Also, with 15,000 ohm 'phones you will probably 
get best results without using a telephone trans- 
former. 


J.S.R. (Spalding) has trouble with induction 
from a Lister automatic lighting plant situated near 
to the room in which he works, and asks for an ez: 
planation and advice. He also notices a momentary 
scratching sound on connecting the aerial to earth 
through his ’ phones, and asks if this ia right. 

(1) Presuming this type of set to be run by a 
dynamo driven by a petrol or similar engine, the 
trouble may arise from either or both of two causes, 
bad commutation or faulty design of the dynamo, 
or high frequency oscillations set up by the magneto 
discharge. Such noises are generally difficult to 
eliminate. Make sure the commutation is good. 
You could then try earthing both poles of the 
dynamo through a large condenser, which is often 
very useful, and sheathing the magneto and its 
high tension lead to the engine in metal casing, 
which generally minimises magneto induction. 

(2) This is natural, and is due to a flow to earth 
of the charge accumulated on the aerial. 


MORSE MAN (Manchester) has a former 
11" x 41", wound with No. 30, which he wishes to use 
as primary of a loose coupler, the secondary being 
11” x 33, wound with No. 36. The closed circuit 
condenser is 0:0002 mfds. The aerial is of normal 
twin wire type. He asks (1) Whether the coil 
described above will be suitable. (2) What will be 
the approximate maximum wavelength. (3) If 
10-stranded flex, of which he sends a sample strand, 
will be suitable for connecting up a receiver, including 
the H.T. leads to the valve. 

(1) & (2) The coil would be quite suitable, 
except that by itself it will probably not tune your 
aerial circuit up to the maximum wavelength 
attainable by your closed circuit, which will be 
about 4,500 ms. If you use this coil for the coupler 
and wish to tune as high as this you will probably 
need additional A.T.I. 

(3) The gauge of the strand you send is No. 36. 
The flex can be used for wiring up a receiver. Its 
suitability for the H.T. leads depends chiefly on 
the quality of the insulation, about which you do 
not say anything. 

W.McL. (Ashington) asks (1) What size to make 
the reaction coil in the set shown in Fig. 4, page 483, 
of the November issue. He suggests a former 47 x 3” 
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wound full with No. 36. (2) He also asks what 
would be the best size of tuning coil to use. His loose 
coupler is as follows :— primary 8” x 6", wound with 
No. 20; secondary, 1” х 54", of No. 34. (3) He 
asks further what is the maximum wavelength he 
should be able to receive. 

(1) To suit the rest of the set we should not use 
so much wire as you suggest. We think you will 
get better results by filling the former with No. 26 
or 28, instead of 36. You will probably get better 
results by making this coil capable of sliding into 
the closed circuit coil. rather than by mounting it 
on a spindle for rotation as you suggest. 

(2) As а rough estimate, without knowing the 
constants of your aerial we should make an A.T.I. 
(we presume this is the tuning coil you mean) 
about as big as your coupler primary, winding it 
with about No. 28. 

(3) About 5,000 ms., if the maximum value of 
your closed circuit condenser is about 0-0003 mfds. 


‘s COMPLEXED "'' (Clydebank) asks, re the 
diagram of the Marconi calling device on page 698. of 
the March issue (1) What is the pur pose of the manipu- 
lating key, as it does not appear to be in any battery 
circuit. (2) If there is not a connection missing, as 
the bell circuit does not appear completed. (3) How 
in two coupled oscillatory circuits ' the. mutual 
inductance at one time adds ttself to the effective L, 
and at the next time substracts itself from it,” seeing 
that in two coupled circutts the currents must always 
be in opposite directions. 

(1) This is the main manipulating key of the 

wer set and the calling device transmitter being 
in parallel with it. 

(2) Yes, there should be a connection from the 
upper middle contact of the lower double pole 
switch to the lead shown very close to it, t.e., to 
the negative pole of the 24-volt battery. 

(3) This is not very clear, but we do not quite 
see the force of your objection, as the currents in 
the two circuits are not always in opposition. 


С.Т. (York) asks (1) If a former 24” x 63" will 
be suitable for a triple slide inductance for a circuit 
sketched. (2) What is the gauge of a sample of wire 
sent. (3) If it would be suitable for the above induc- 
tance. (4) If tinned iron (e.g., the material of biscuit 
tins) would be suitable for the vanes of a variable 
condenser. j 

(1) It would, but & double slide inductance will 
be all that you require. 

(2) No. 26. 

(3) Yes. 

(4) It could be used, but is not very suitable 
as the losses would be rather high. The material 
is not stout enough for a satisfactory air condenser. 


R.G.T.M. (Kingston) sends a description, with 
sketches, of his receiver, and asks why he gets no 
results. 

Both the description and the sketches are very 
carelessly drafted, and give us little useful informa- 
tion to help in setting you right. "The circuit 
marked '' one I have tried " might possibly work ; 
but the other—undescribed— is quite useless. We 
ean only recommend you to articles for beginners, 
and at the same time to cultivate a more painstaking 
and methodical manner of dealing with the subject, 
if you wish to obtain satisfactory results. Why 
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not start afresh and build a set from the designs 
given in our Constructional Series. Try the circuit 
shown in our December issue. 


** GEE ”’ (Sutton) sends a sketch ( Fig. 3) of a pro- 
posed intervalve transformer wound on an iron wire core 
which is finally bent round to close the circuit, and 
asks (1) If this will be satisfactory. (2) What amount 
of No. 44 D.C.S. will be required for (a) a primary 
of 2,500 ohms, and (b) a secondary of 12,000 ohms 
and (3) What is the effect of the cast-iron screening 
case fitted round some intervalve transformers. 
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(1) Quite, for low frequency, of course. 

(2) (a) 13 ozs. (b) 6 ozs. 

(3) To minimise undesirable interaction between 
the circuits, due to the stray magnetic fields of 
the transformers. 


'* W ” (Glasgow) sends a sketch of a receiver, 
and asks (1) What size of former and wire he should 
use to tune to 6,000 ms, with a condenser of 0-0015 
mfds, the former to be as small as possible. (2) 
What size of condenser he should use across the 
H.T. battery, and in the grid circuit. (3) What 
resistance to make the leak. (4) If he will get ships 
on 600 ms. strongly. (5) If the set will receive with 
a frame aerial. 

(1) You might use a former 10 cms. by 6 cms., 
wound with No. 36, if it is necessary to keep it 
small. 

(2) For the H.T. battery, the size js not very 
important,—say 0-001 míds. and for the grid 
0.0002 mfds. 

(3) About 3 megohms,—made most conveniently 
with pencil lead, as described in a recent reply. 

(4) Fairly. 

(5) Yes, use as large a frame as possible, with а 
good number of turns on it. 


RAFEX (Epsom) asks (1) If the two portions 
of a reactance coil are wound unidirectional, or in 
clockwise and anti-clockwise manner: (2) For a 
suitable winding for telephones for use with the 
telephone transformer described in the March numter. 

(1) The portions should be so wound that they 
combine to form a single complete coil wound in 
one direction all along when viewed from one end. 

(2) It is usual to design the transformer to suit 
the telephones and not tice versa. Any winding of 
about 100 ohms total resistance will do. Choose 
the gauge to just fill the available space on the 
bobbins. A usual value 1s about No. 32. 


292 s 


QUESTIONS AND ANSWERS. 


O.S.P. (Ealing) asks:—With a given circuit 
containing both inductance and capacity. and a P.D. 
applied at a frequency which will produce complete 
resonance, will the resulting oscillations be of the 
same frequency as the supply, or will it be of a value 
depending on the spark frequency (in the event of 
there being a spark gap) or the periodic time of the 
condenser (assuming localised caparity). 

We are not quite clear as to your exact meaning. 
We presume the circuit you have in mind is as 


in Fig. 4 (a) or (5). 
b 


а 
Fig. 4. 


In either case, when steady conditions are reached, 
the frequency will be that of the supply which you 
assume to be the same as the natural frequency of 
the circuit, and which will also be the same as the 
spark frequency. 


B.C. (Purley) has a crystal receiver which gives 
qood results, but he wishes to improve it by adding a 
valve. in order to get C.W. stations. He asks (1) For 
a diagram of a suitable circuit . (2) For the approxi- 
mate cost. (3) For a practical book on telephony. 

(1) The circuit in Fig. 2, page 675, February 
issue, should meet your requirements, as it will 
need little alteration of your existing gear. The 
telephone transformer can be dispensed with if 
your 'phones are of high resistance. 

(2) About 30s.. including valve, if you make the 
apparatus yourself, and do not require a trans- 
former. It will cost more if you buy such items 
as the valve holder. 

(3) We assume you mean wireless telephony. 
About the only book likely to suit you is T'elephony 
Without Wires. by P. R. Coursey, 15/- net. (The 
Wireless Press, Ltd.) 

C.H.E.R. (London) wishes to try a coherer, and 
asks (1) Whether he should qet results from neighbour. 
ing fairly high power stations. He sends a diagram 
of a proposed circuit for use with the coherer and 
asks (2) Whether condenser C should be between 
A and В. (3) Which position (1 or 2) ?s best for 
the coherer. (4) If the buzzer could be used to tap 
the coherer. (5) If a relay made with ordinary bell 
coils would be delicote enough. (6) If better resulta 
are obtained the biqger the battery B is. 

(1) Very possibly, except for the usual troubles 
with coherers from N’s, etc. 

(2) Preferably. 

(3) Either would be all right but in either case 
a condenser must be introduced at a suitable point 
to prevent a permanent current through the relay. 

(4) It would probably not be strong enough. 

(5) No. 

(6) No more volts should be used than are neces. 
sary to work the relay. You will need high 
Írequency chokes in the battery relay circuit. 

Only four questions, please, C.H. E.R 


B.L.S. (Withington) asks (1) Whether the 
formula 
L = (п? v? d?) 


TT TAS where l—length, n=turns per ст. 
d — dia.. (all in cms).. is correct for single layer coils. 
(2) He senda sketch of an aerial and asks if it will be 
efficient. (3) In the circuit shown for  '* Car- 


· borundum," page 35. April 3rd issue. what would be 


the size of the A. T.I to tune 5.800 metres. (4) Which 
їз better to use (a) a loading coil and relatively small 
loose coupler or (b) a large loose coupler and no 
A.T.I. 

(1) The formula is correct except for the variable 
factor K including the ratio l/d. For approximate 
values of this factor see recent answer. 

(2) We should prefer to cut the top 9 feet of wire, 
replacing it by cord. 

(3) Try a former about 10" long by 6” diameter, 
wound with about No. 28 wire. 

(4) It is immaterial. provided that the coupling 
can be made sufficiently tight in the first case, and 
sufficiently loose in the second. 

E.T. (Seaham Harbour) asks (1) What size 
wire to use for winding a potentiometer for a crystal. 
(2) If a 12' earth lead is too long. (3) If tt is an 
advantage to have an aerial on high around but only 
30’ high. (4) If No. 1/19 aerial wire would be 
auitable for an L aerial. 

(1) About No. 34 of Eureka ог similar material. 

(2) No. 

(3) The height of the aerial above the ground 
is more important than the height of the ground 
at the receiving point. The latter question 
generally has less effect than the nature of the 
ground. 

(4) Thicker wire would be considerably better. 
1/19 would be mechanically weak and not very 
good electrically. 

H.R. (Highgate) asks (1) Would an aerial of 
140’ long and 40° high be enough for receiving, with a 
tuning inductance of 11” x 24" diameter, a blocking 
condenser, and crystal detector. (2) If he would be 
able to receive 300 miles with it. 

(1) It would, but unfortunately the P.M.G. will 
not allow you to use it. 

(2) This will obviously depend on the power of 
the transmitting station. You would get high 
power stations much further than this, but would 
not be likely to get ship sets at this range. 


N.J.W. (Oakham) sends dimensions of a receiver 
and asks (1) What is approximate range of set. 
(2) What is the greatest wavelength it will receive. 
(3) Would circuit sketched act, and if not how should it 
be connected. (4) If an indoor 3-wire aerial 32' long 
under the roof could be used when work with outdoor 
aerial is stopped. e.g., by snow. 

(1) Even assuming it is correctly connected up 
we cannot answer this question;the results obtained 
depend chiefly on indeterminate factors such as the 
skill of the user, the situation of the aerial, and so on. 

(2) The intermediate circuit would tune to about 
10.000 ms., but you would need much more in- 
ductance in the aerial circuit to tune this circuit 
up to such a value. 

(3) No; the arrangement of crystal, condenser, 
and telephones is fundamentally wrong. Consult any 
crystal receiver diagram. 
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(4) Results obtained (if any) would be very poor 
indeed. 

W.A.H. (Liverpool) asks (1) How we reconcile 
the remarks on page 530 of Vol. 7 with our reply to 
P.H.B. (item 5) on page 143 of this vol. (2) If we 
recommend a variometer as ап A.T.I. for a large 
range of wavelengths, and will it work with a reaction 
circuit, (3) How much wire wound on a former 
6" diameter will Ге required to tune a P.M.G. aerial 
to 15,000 ms. 

(1) The circuit in question is of quite unusual 
type, and we have not had an opportunity of actu- 
ally working with it. Our comments on page 143 
were determined by purely theoretical considerations 
and we see no reason for modifying them. More. 
over, it is quite evident that the circuit cannot work 
satisfactorily, as shown on page 530, as there is no 
рат shown for leakage of electrons from the grid. 

ith & circuit modified to eliminate this defect 
interesting experimental results might be obtained 
by a fairly skilled worker, but we think ап average 
amateur would be well advised to choose a more 
normal type if he wishes consistent results with 
freedom from trouble in controlling the set. 

(2) In general a variometer is chiefly useful for 
comparatively small variations of inductance. You 
would probably find it difficult to get a large wave 
range by this means. A variometer could be used 
in а reaction coil circuit. 

(3) It is difficult to give more than rough figures 
for such an extreme loading up. which is not likely 
to give very góod results. A former 12” x 6" wound 
full with No. 36 wire will probably be about right. 


F.M.L.(Highgate) sende particulars of a receiving 
circuit, with double slide сой 44x17 cms. wound 
with No. 21, variable condenser of 19 plates, 11-5 cms. 
diameter, 3:5 mms. between plates. Set appears О.К. 
to buzzer tests, but does nol give signals. He asks 
(1) If we can point out any faults. (2) For capacity 
of condenser. (3) Where on the inductance he should 
get Eiffel Tower. 

(1) Set as sketched appears quite O.K. Earth 
lead is undesirably long (40’) and should be soldered, 
not clamped to water-pipe. Tests point to fault 
lying in connections of aerial, or possibly in its 
insulation. . 

(2) Assuming plates semi-circular, about 0-000 
mfds. 

(3) Nearly all in, with condenser nearly at 
maximum. You may possibly want a little extra 
A.T.I. for perfect tuning. but we hardly think во, 


J.T. (South Shields) asks (1) How and where 
to apply for a receiving license. (2) What is the 
gauge of a sample of wire. (3) What will 
the resistance of this wire be. (4) What will the in- 
ductance of a coil of No. 26 wire on a former 64" 
diameter and 12” long be. 

(1) The Secretary, G.P.O., London. 

(2) No. 40 S.W.G. 

(3) About 7 ohms per yard. 

(4) About 14,000 microhenries. 


R.S. (Streatham) asks the following questions 
re his receiver. (1) What wavelength. will he be able 
to tune to with a double slide coil 16” х 9" wound 
with No. 22. (2) Using this with a «mall variable 
C (capacity not stated), silicon detector, 2 wire 70’ 
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aerial, 8,000 ohm ' phones, what range he will be able 
toget. (3) How much this would be im proved by a valve. 

(1) From the rough information you give, we 
can only say approximately. You should get 
about 5,000 ms. 

(2) We cannot state ranges, so much depending 
on conditions which cannot be accurately de- 
termined, such as skill of user, etc. 

(3) Here again the improvement will depend on 
the type of set used with the valve. You might 
get anything from 14 to 10 times the crystal range. 

F.P. (Oxford) sends sketch of a proposed receiver 
and asks (1) If he should be able to receive Paris, 
Madrid, etc., with tt. (2) What sort of crystal 
detector would be required. (3) Capacity of blocking 
condenser. (4) Price of tuning inductance and where 
obtainable. 

. (1) The circuit, though somewhat primitive, 
should give fair results with а suitable coupler. 
You should certainly get FL and possibly Madrid. 

(2) Carborundum is as good as any for general 
purposes. 

(3) This will depend on your telephones, which 
should be of high resistance. The exact value is 
not important, say 0:0001 mfd. 

(4) Consult the price lists of advertisers in the 
Wireless World. 

D.E.T. (Sydenham) sends sketch of aerial and 
asks (1) Whether arrangement of down lead ia 
efficient. He also asks (2) What ts the function of 
a grid leak and condenser in a valve circutt. 
they be dispensed with to get good results. 
essential, of what does a grid leak consist. (5) In 
long wave reception why can one not use a large 
condenser in parallel with a small inductance for 
tuning. . 

(1) You do not state exact position of down 
lead. It should be exactly in the middle of hori- 
zontal part, or at one end, preferably the latter for 
a small aerial. 

(2) This has been treated recently in this column. 

(3) Certainly. А grid leak is only needed for 
the type of circuit known as a grid condenser 
detector. which you wil! find described, with ex- 
planations. in Bangay's book. 

(4) This has also been described recently in 
these columns. 

(5) Any crystal or valve detector works on 
pnus effects, and in order to get these effects 
arge, the ratio of inductance to capacity in the 
circuits must be large. 

H.T.S. (Nice) asks, referring to the unknown 
signals much discussed lately, (1) If they could be 
heard on an aerial 600 ft. long, at a mean height of 
about 80 ft. (2) If a detector valve and one L.F 
amplifier would be a sufficiently sensitive combination 
for the purpose. (3) What size inductance would 
be required to get to 100.000 ms. (4) Would a hetero- 
dyne be necessary. ` 

(1) & (2) We do not think the combination you 
suggest would be any use with your aerial. For 
satisfactory results you would probably need а 
much larger апа higher aerial; if you try with 
your present aerial we should recommend higher 
magnification. 

(3) For A.T.I. vou would require а coil about 
3 ft. by 9ins. wound with No. 34. 

(4) No. 
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QUESTIONS AND ANSWERS 


H.M.W. (Gillingham) asks for a description of 
a phase meter or power factor meter as used on high 
frequency circuits. 

Presuming that by high frequency you are 
thinking of radio frequency, we do not know of any 
such instrument having been developed. 


F.A.W. (Catford) sends a diagram (Fig.5) of a 
crystal receiver for comment, giving following details of 
the coupler. Primary, 10 cma. diameter x 32 cms. 
long wound with No. 14 S.W.G. Secondary, 12 ст. 
diameter x 32 cm. long wound with No. 22 S.W.G. 
He asks (1) If set should work to 5.000 ms. (2) If 
the dimensions of the coupler are about right. 
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(1) General design of the receiver is satisfactory, 
but the multiplication of variable inductances and 
condensers does not tend to easy manipulation and 
is hardly good practice. The secondary tuned 
circuit will give 5,000 .ms. It is probable that 
you will need more inductance in the aerial for this 
wavelength if your aerial conforms to P.M.G. rules. 
The intermediate circuit wavelength is much too 
low. You could rewind the coupler primary to 
about 10 times its present value, or preferably 
substitute a coil of 6,000 mhys. for the two conden- 
sers marked 10-74 and 0-11 jars. If you do this 
the coupler will do very well as at present made. 


W.J.T. (Norbiton) senda a diagram of a valve 
receiver and asks (1) If set is connected up efficiently. 
(2) Approximately what wavelength it would receive. 
(3) How to use а wavemeter with this set. (4) If 
a loose coupler would qreatly improve set. 

(1) Set is quite well connected up. You do not 
need a grid leak with this type of set. You will 
robably want 6 volts for your filament battery. 
ones should be on earth side of H.T. battery. 

(2) As you do not give the diameter of your 
formers we cannot calculate the inductance of the 
coils and therefore cannot answer this question. 

(3) Connect a buzzer and cell across the condenser 
B, and hold the wavemeter near the circuit, The 
value of wavemeter at which you hear the buzzer best 
in the wavemeter will be the wavelength of the 
closed circuit. Alternatively you can buzz the 
wavemeter and listen in on the set. 

(4) A loose coupler should improve the set. but 
you ought to get quite good results without one. 


AMATEUR (Dundee) asks (1) For name of an 
up-to-date directory giving names and call lettera of 


stations, times of working, etc. (2) Refers toa recent 
answer in which it was said that L.R. telephones are 
less likely to get damaged than H.R., and asks if 
H.R. phones would be as efficient in a valve circuit 
as L.R. telephones and a transformer; and if the 
chance of damaging H.R. phones 1a big. 

(1) The Year Book is the best we know of. 
However, we believe there is also an American list. 

(2) As we have said before, there is little to choose 
between H.R. 'phones and L.R. 'phones and а 
transformer, as regards efficiency. H.R. 'phones 
are however somewhat more likely to break down 
than L.R., owing to the fineness of the wire employed, 
and when they break down they are more difficult 
and expensive to repair. However, the risk of 
breakdown in either case is quite small. One of 
the most useful advantages of the transformer and 
L.R. 'phone method with valves is that it insulates 
the 'phones from the H.T. battery. 


C.T.A. (Leicester) asks (1) Whether it is possible 
to construct an H.F. amplifier. efficient over as large 
а range of wavelengths as 300—15,000 ms. (2) If so, 
what type of transformer, etc.. would be best for the 
construction. 

(1) The range you suggest is very large for a 
single instrument; you would probably get better 
results from one using one H.F. amplification. at 
most, followed by L.F. amplification. 

(2) We are afraid we cannot refer you to data 
for any satisfactory instrument for such а range. 
There are various types suitable for smaller ranges 
which you might find possible to develop, such as 
the resistance-coupled and the Marconi semi- 
aperiodic types, both of which you will find des- 
cribed in back numbers of the Wireless World. 
The constructional details will depend on which 
type you prefer. 

W.F.C. (Ealing) sends a sketch of a proposed 
receiver, and asks (1) For general criticism, and 
(2) Whether it would be better to connect to water 
pipes near the set or to the same system lower down 
and close to the ground. 

(1) The type of set you describe should give you 
fairly good results, but you will only get compara- 
tively short wavelengths unless you wind the in- 
ductance with more turns of finer wire (dimensions 
given are 113" x 54” of No. 20 S.W.G.). 

(2) You will probably get best results by con- 
necting to the water system at the nearest point. 


SHARE MARKET REPORT. 


During the past few weeks considerable liquida- 
tion has been noticeable in all speculative sections 
of the Industrial Market. The investment securities 
section was generally inactive and rather inclined 
to weakness. This weakness was reflected in most 
of the shares of the wireless group ; all the issues 
during the past fortnight show slight declines on 
balance. 

Prices as we go to press, July 2nd, are :— 


Ordinary - 3 cum. dividend and bonus. 
Preference - 34  ,, is L 
Canada - - 103. 

Marine - - 1% 


Marconi new issue, 214. 
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COMPANY REPORTS 
Marconi's Wireless Telegraph Company, Ltd. 


. REPORT OF DIRECTORS. 


The Directors submit herewith the Accounts for the year ended 31st December, 1919. 


The Credit Balance of Profit and Loss Account for the year amounted to £1,220,739 12s. За. 
which. added to the Balance brought forward from the last Account, leaves to the credit of Profit 
and Loss Account а sum of .. К js A = a - s ..£1,684,526 7 1 


From this have to be deducted the following Dividends :— 
On Preference Shares 7 per cent. paid on 2nd February, 1920 .. £17,500 0 0 
On the old Ordinary Shares an Interim Dividend of 10 per cent. 
paid on 2nd February, 1920 T А sà - .. 122,364 16 0 
—————————— 139.864 16 0 


Leaving available for distribution a Balance of — .. а 26 $ Р .. £1,544,661 11 1 


The Directors recommend payment of further Dividends and a 
Bonus for the Year ended 31зї December, 1919 :— 


On the old Ordinary Shares 15 per cent. (шаи 25 per cent. for 


the year) be M Я e МР aa aa £183,547 4 0 
On Preference Shares 15 per cent. (making 22 per cent. for the | 
year)  .. ы Pa АС "T Р ©» sta 37.500 0+ 0 
On the old Ordinary Shares and on the ere Shares a Bonus 
of 5s. per Share, without deduction of Income Tax .. .. 3368,12 0 0 
—————————- 589,159 4 0 
Leaving a Balance to carry forward to next Account gs n va xs .. £955,202 7 1 


There having beeu no settlement with any of the Government Departments in respect of any 
of the Company's claims arising out of the ‘war or for services rendered during the war, no sum 
in respect of any of these claims figures in the year’s Accounts. 


In consequence of unfavourable rates of exchange which obtained at the end of the year, 
considerable sums of money have been allowed to remain abroad on deposit or invested in Foreign 
Goverument securities. А sum approximating £58,000 has been debited to Profit and Loss Account, 
calculating the rate of exchange on the 31st December, as though the money had been brought 
home at that date, and the loss incurred. The loss however. has not been actually incurred, 
and when in the course of time exchanges improve, as no doubt they will do, the sums written 
off will figure in a future Balance Sheet as a profit. 


Further, а sum of £56,000 has been written off, representing depreciation in investments in 
British and Foreign Government. securities. 


Since the last Ordinary General Meeting, The Right Hon. Lord Herschell, G.C.V.O., has been 
appointed à Director of the Company. In accordance with Article 74 he retires, and, being eligible, 
oflers himself for re-election. 


The Directors retiring by rotation are Senatore Guglielmo Marconi, Mr. Henry William Allen, 
and Mr. Alfonso Marconi, who, being eligible, offer themselves for re-election. 


The Auditors, Messrs. Cooper Brothers & Co., also retire, and offer themselves for re- 
appointment. 
By Order of the Board, 
H. W. CORBY, Secretary. 
MARCONI HOUSE, STRAND, LONDON, W.C.2. 
lOth June, 1920. 
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COMPANY REPORTS 


Marconi's Wireless Telegraph Company, Ltd. 
REPORT OF THE TWENTY-THIRD ORDINARY GENERAL MEETING. 


The Twenty-third Ordinary General Meeting of 
Marconi's Wireless Telegraph Company, Limited, 
was held on June 29th at the Connaught Rooms, 
Great Queen Street, Kingsway, W.C. Senatore С. 
Marconi, G.C.V.O., LL.D., D.Sc. (the Chairman of 
the Company), presided, and the other Directors 
present were Mr. Godfrey C. Isaacs (Deputy Chairman 
and Managing Director), Mr. William W. Bradfield, 
C.B.E. (Joint Generel Manager), Mr. Maurice À. 
Bramston, the Right Hon. Lord Herschell, G.C.V.O., 
Mr. Alfonso Marconi, Captain H. Riall Sankey, C.B., 
С.В.Е., R.E. (retired), Mr. Sidney St. J. Steadman, 
and Sir Charles J. Stewart, K.B.E. 

The Secretary (Mr. H. W. Corby, F.C.I.S.) read 
the notice convening the meeting and the Auditors' 
Report. 

The Chairman, who was received with cheers, 
said: Ladies and gentlemen, it is with great 
pleasure that I take the chair at this meeting for 
the first time since the general meeting of 1915, 
my absence having been due to circumstances 
caused by the war. That great upheaval, which 
absorbed so many activities, made it my duty to 
place my services unreservedly at the disposal of 
my country. I hope, now that I am relieved from 
rather important responsibilities at the Peace Con- 
ference, to be able to take up once more my active 
co-operation with the Company, especially in regard 
to my technical work. (Hear, hear.) 


The Balance Sheet. 


1 assume you will approve of my waiving the 
formality of reading the Report and Accounts. 
I propose to turn at once to the balance sheet and 
profit and loss account, which you have before you, 
and will deal with the figures in so far as they may 
require comment or explanation. On the debit 
side the authorised capital has become £3,000,000 
by the increase in Ordinary Shares of 1,500,000. 
The issued capital at the end of the year ranking 
for dividends in respect of the period under review 
remains the same as in the preceding year. At the 
end of the year there had, however, been issued 
90,888 shares, fully paid up, and 1,152,742 shares 
partly paid, in respect of which £206,190 4s. had 
been received in part payment of the nominal value 
of the shares, and £349,219 15s. 5d. in respect of 
premium. There had been received, further, a sum 
of £22,139 in respect of new shares and premium, 
which at the end of the year had not been allotted. 
As you will, of course, remember, the capital of the 
Company was increased in November last by the 
creation of 1,500,000 new Ordinary Shares of £1 
each, and in December the new shares were offered, 
share for share, to the existing shareholders at the 
price of £3 per share. The issue was well applied for 
by shareholders, and of the 1,473,000 odd shares 
offered nearly 1,400,000 have been allotted. I am 
not able to give you the exact figure, as there are 
still a few questions pending in respect of applica- 


tions received from distant places abroad, com- 
munications in regard to which take a very long 
time. The whole of this new share capital ranks for 
dividend for the period commencing January Ist of 
this year. The next items in the balance sheet, 
" Bills payable, sundry creditors, and reserve for 
expenses чар: and receipts in advance, and 
other credit balances," call for no special comment. 
The reserve account shows the increase of 
£150,000, which you authorised to be placed to the 
credit of that account at the last Ordinary General 
Meeting. This item will be very largely increased 
by the transfer in due ceurse of the premium 
received in respect of the new issue. 

Turning to the credit side, the cash at bankers 
and in hand, largely in consequence of the moneys 
which were being received on account of the new 
issue, is а substantial sum. I do not think any of 
the other items, except the last one, require any 
explanation. There are, of course, variations in 
figures which necessarily arise in the ordinary 
conduct of business. The final item, “‘ Shares in 
associated companies and patents," is treated in 
the same way as usual, that is to say, both shares 
and patents figure in our account at cost, and in 
the note is given their par value, except in cases 
where there is no capital denomination; in such 
cases no sum is added to the figure given in the 
note. The cost of shares is increased by reason of 
our having taken our proportion representing а 
considerable amount in the increase of the capital 
of companies abroad in which we have considerable 
interests and our acquiring shares in other com- 
panies to which I shall refer later. In addition, we 
purchased very valuable patents. to which we 
referred at our last meeting. 


Profit and Dividends. 


Turning to the Profit and Loss Account, the 
balance of contracts, sales, traffic and trading 
accounts amounts to £946,997 6s. 4d., which is 
approximately £180,000 over and above the 
preceding year’s figures. There is, of course, added 
to this the sum of £590,000, which was received 
as damages for breach of contract. There remains 
& balance to be carried forward to Balance Sheet 
of £1,220,739 12s. 5d. This sum, added to the 
balance brought forward from the previous year, 
results in the very substantial sum of £1,684,526 
7s. Id. | 

On the debit side of the appropriation account 
there appears £17,500, representing the 7 per cent. 
dividend paid on the Preference Shares on February 
2nd, and £122.364 l6s. the interim dividend of 
10 per cent. paid on the Ordinary Shares on the 
same date, and, subject to your approving the 
resolution which we shall submit to you, we propose 
to pay a final dividend of 15 per cent. on the 
Ordinary Shares, which will absorb £183,547 4s., a 
final dividend on the Preference Shares at the rate 
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of 15 per cent., which will absorb £37,500, and a 
bonus on both Preference and Ordinary Shares of 


5s. per share, in this case without deduction of: 


income tax, requiring £368,412. There would thus 
remain a balance to be carried forward to next 
account of £955,202 7s. ld. 

I have no doubt these figures will be regarded 
by you as highly satisfactory— (hear, hear)—and 
indicative of the continuous extension of our 
business. 


Affiliated Undertakings. 


Our affiliated companies and companies in which 
we hold interests are also making progress. The 
Marconi International Marine Communication Com- 
pany, Limited. has declared a dividend of 15 per 
cent. for the vear ending December 31st, 1919. In 
other companies situated abroad, in which we are 
largely interested. good progress is being made, and 
satisfactory dividends have been declared. The 
Amalgamated Wireless (Australasia), Limited, paid 
a dividend for the vear ending June 30th, 1919, at 
the rate of 5 per cent., being the same as for the 
preceding year. The capital of the Wireless Press, 
Limited, has been increased to £50,000, and a 
dividend of 6 per cent. paid for last year. We are, 
of course, still in a position of uncertainty as regards 
our interests in Russia. We have heard nothing. 
however, to affect the information wh:ch we had 
previously received, and of which we informed vou 
last year. The reconstruction of the Canadian 
Company has been completed, and it is now in a 
financially sound position. The new Managing 
Director is showing, as we expected, considerable 
ability and energy. I hope when we meet this 
{ипе next yearit may be possible to include that 
company with the many others which have entered 
the list of dividend-paying companies. 

It is not expedient for me to speak in much 
detail of the many interests which we hold abroad, 
and the negotiations which are pending. You will 
perhaps be satistied if I tell you that progress is 
being made each year. our interests enlarged and 
our organisation extended. The same remark 
applies to a considerable extent to many of our 
interests in the British Empire. and accounts in 
substantial part for the increase in cost to which 
I have previously referred, to the item in our 
balance sheet under the heading, “shares in 
associated companies and patents.” — There is 
included in the cost of these shares a sum of 
£248,007, which at the end of the year had a par 
value of approximately £55,000, but we regard 
the value of this to be considerably more than the 
£248,000 which figures in the books as its cost. 


Unsettled Claims against Government 
Departments. 


You will have’ learned from the Report that 
there having been no settlement with апу of the 
Government. Departments in respect of any of the 
Company's claims arising out of the war or for 
services rendered during the war, no sum in respect 
of any of these claims, therefore, figures in the 
vear's accounts. 

The arbitration. to. which. we referred at our 
meeting last year, which had been agreed with the 
Admiralty in respect of the Lodge Patent, is 
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practically concluded : but Lord Moulton, who has 
acted as Arbitrator, has not yet delivered his 
judgment. We may, however, confidently expect 
to have this very shortly, and we think there 
should then be no reason for any further delay in 
coming to an amicable settlement of our claims 
against the ‘Admiralty, the War Office and the Air 
Ministry. 

With regard to the services rendered in respect 
of which we have a claim pending against the 
Post Office, we are still hoping that this also may 
be settled ere long in an amicable way. In this 
hope we have stayed our proceedings under our 

tition of right. We offered, in December last, 
tailing an agreement with the Postmaster-General, 
that we would be satisfied to submit to any member 
of the Cabinet an agreed statement of the services 
which we have rendered and the costs incurred in 
connection with them, and accept the sum which 
he would award. We were advised Бу the Post- 
master-General on May 14th last, that the matter 
was still under the consideration of the Government, 
but that he hoped a decision would be arrived at 
shortly. Perhaps we are not too sanguine in 
thinking that all these matters may be satisfactorily 
disposed of by the end of this year. 


Transmission of Messages. 


Our wireless telegraph service has been extended 
in many parts of the world, and messages can now 
be received bv us for transmission to the United 
States of America, Italy, Canada, Newfoundland, 
Honolulu, Antigua, Jamaica, Trinidad, Barbadoes. 
Montserrat, Turks Island, Bermuda, St. Kitts, 
Porto Rico, British Guiana, St. Lucia, St. Croix, 
Dominica, St. Vincent, St. Thomas, Grenada, 
Tobago, Cuba, British Honduras, Bahamas, 
Admiralty Island, Australia, Tasmania, British 
New Guinea, Cook or Hervey Island, Fanning 
Island, Fiji Islands, Marshall Islands, New Hebrides, 
New Ireland. New Zealand, Norfolk Island. Ocean 
Island, Samoa, Tonga Island, Flinders Island, 
King Island. Woodlark Island, Solomon Islands, 


Tahiti, Panama, Colombia, Venezuela. Peru. 
Ecuador. Chile. Bolivia, Argentine, Paraguay, 
Uruguay, Mexico, Spain, Balearic Islands and 


Canary Islands. It must not be supposed, however, 
that these messages аге handled entirely by 
wireless; it is only so in part, but our service 
arrangements enable us to receive and transmit 
messages to any of these parts of the world. 

We hope that the day is not far distant when 
the whole service will be conducted by means of 
wireless telegraphy. We trust also soon to be able 
to announce many other countries to which wireless 
messages сап be sent through our system. In this 
respect also, however, there are matters upon which 
we depend upon Government decisions. We are 
consequently not able to make the rapid progress 
we would wish, but it may be, and we are very 
much hoping. that so soon as we are able to proceed 
to a settlement with the many Government Depart- 
ments, to which I have already referred, the 
facilities for which we are waiting will also be 
forthcoming. You may then look to very rapid 
development in a practical commercial way of both 
wireless telegraphy and wireless telephony. 
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The Imperial Wireless Committee. 


Аз vou are aware, no decision has been taken in 
respect of the Imperial chain of wireless stations. 
In November last, however, the Secretary of 
State for the Colonies, as Chairman of the Imperial 
Communications Committee, appointed a Com- 
mittee to prepare a complete scheme of Imperial 
wireless communications in the light of modern 
wireless science and Imperial needs; to consider 
what high-power wireless stations it is desirable 
on commercial or strategic grounds that the Empire 
should ultimately possess; to prepare estimates of 
the capital and annual cost of each station; the 
life of the plant and buildings as taken for the 
caleulation of depreciation, to include an adequate 
allowance for obsolescence; to examine the pro- 
bable amount of traffic and revenue which may be 
expected from each station, and to place the 
stations recommended in their order of urgency. 
The Committee was composed of а number of 
technical gentlemen, with Sir Henry Norman as 
Chairman. 

I may safely claim that no company in the world, 
or Government, possesses as much knowledge or 
experience of matters such as the Committee were 
asked to consider as does this Company. We were 
the first to conduct a long-distance wireless tele- 
graph service; we are the only ones to have 
conducted such a service from this country, and 
the knowledge, experience and information which 
we possess as a result of our many years’ work is 
very valuable to us, and would be of the highest 
value to many others. 


Why the Company Declined to Give Evidence. 


We were therefore most regretfully obliged to 
decline to give evidence before this Committee so 
long as Sir Henry Norman was Chairman of it. 
We could, I think, have taken no other course 
having reeard to the correspondence which you 


will no doubt remember, some of which has been 


published, which Sir Henry Norman conducted 
right up to the outbreak of war. This correspon- 
dence could leave no possible doubt that Sir Henry 
Norman was biassed against the Marconi Company. 

Our Managing Director felt obliged to address 
a letter to the Prime Minister in which Sir Henry 
Norman’s evidence in our Courts, and his letters 
to Germany, were quoted side by side, and he pro- 
tested against Sir Henry Norman continuing to 
в1ї as Chairman upon any National Wireless Commit- 
tee. ] think you will all agree that he was fully 
justified in this protest, and we may reasonably 
assume that the Prime Minister and other members 
of the Government did not differ from his view ; 
at least that is what one must infer froin the letter 
which our Managing Director received, «lated 
March 3rd last, which you will remember was also 
published, but of which I will remind you. It 
was written by the Prime Minister's private secre- 
tary, and said :—* The Prime Minister desires me 
to say that he has again been considering the matter 
which you brought to his notice in a recent letter 
and that he has also discussed the matter with 
Mr. Bonar Law. I am to say that Sir Henry 
Norman will not consent to resign his Chairmanship 
of the Wireless Cominittee. In these circumstances 


the Prime Minister has no objection to your publish- 
ing the correspondence if you wish to do so." 

There can be little doubt that this letter means 
that Sir Henry Norman had been advised to resign 
his chairmanship of the Wireless Committee, and 
one must assume that he had refused to do so, and 
that there was no power to enforce his resignation. 
Sir Henry Norman is a Privy Councillor, a baronet, 
and a member of Parliament. His evidence in Court 
and his letters to Germany have been published ; 
they cannot be reconciled with each other, and he 
has not attempted to do so. We shall probably 
hear more of these matters ere long, for the report 
of this Committee has now been published. We have 
not had the advantage of seeing a copy of it, and 
knowing nothing more than can be gleaned from the 
extracts which appear in this morning's papers. It 
is no doubt no more than a coincidence that the re- 
port, although dated May 28th, should be published 
on the day of our General Meeting. I have in the cir- 
cumstances no opportunity of considering it with 
the necessary thoroughness which would allow of my 
speaking to you upon it. We may, however, find 
another occasion to do so shortly. (Hear, hear.) 
The question will soon be before Parliament, and 
meantime no doubt it is receiving the consideration 
of the Cabinet, together with the proposal which 
this Company has submitted. 


The Marconi Scheme. 


We have put forward a scheme under which we 
are prepared to erect for our own account and at 
our own cost & very complete chain of wireless 
stations throughout the whole Empire, which will 
not cost the country a single penny. Not only that, 
but we have offered that 25 per cent. of the profits 
derived from the service, after making proper pro- 
vision for interest on capital and amortization, shall 
belong to the State. In the hands of private enter- 
prise this 25 per cent. should represent a very 
considerable sum indeed. (Cheers. ) 

With reference to technical progress, I can say 
that very considerable advances have been made by 
Captain H. J. Round (one of the technical assistants 
of the Company) in the practical application of 
what are termed ionic valves, especially in regard to 
long distance transmission, and also in the efticiency 
of the general arrangements employed at our high- 
power stations. The new valves have not only 
proved their usefulness for long-distance work, but 
have also considerably increased the range and prac- 
ticability of what are termed medium and short- 
distance stations. Many new patents, which 1 
consider of value, have been taken out or applied 
for, and a new device, with which I first carried out 
tests on ships of the Italian Navy, has been con- 
siderably developed by Mr. C. S. Franklin. By 
means of this arrangement the electric waves are 
propagated in a beam in any desired direction only, 
instead of being allowed to spread out in all direc- 
tions. The advantages of this system are obvious, 
as it absolutely prevents stations outside of a certain 
angle being able to receive messages or signals 
which are not intended for them, besides greatly 
reducing mutual interference. In addition, it is likely 
to be of inestimable value to ships and shipping as 
an aid to navigation during fogs, and in minimising 
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all risks of collision. In order thoroughly to test 
this and other similar devices under the actual 
conditions prevailing at sea, I have lately equipped 
an ocean-going yacht with all the necessary appara- 
tus, and, during а recent voyage to the Mediter- 
ranean, the great value of direction-finding ap- 
pliances was most clearly demonstrated. We were 
able to navigate safely the vessel in very thick 
weather round Cape Finisterre, and other dangerous 
coasts, entirely by means of a wireless compass, and 
in a manner which would have been utterly im- 
possible with the old arrangements. These tests 
are being continued and developed, and I foresee 
very considerable advances in the practical applica- 
tion of these new aids to navigation. Other 
successful tests with a new apparatus applicable 
to lighthouses and lightships have also been carried 
out for the authorities at Trinity House. 


Wireless Telephony. 


Great progress has also been made not only in 
wireless telegraphy, but in wireless telephony, which 
must soon be turned to very considerable commercial 
account, both in respect of telephoning without 
wires and in the application of our recently-acquired 
knowledge to telephones with wires. Practical 
application of these new principles has already been 
made in America and in Germany. The German 
Post Office authorities are applying the latest know- 
ledge acquired with regard to wireless inventions, 
so as to increase tenfold, or more, the capacity 
of all their telegraph and telephone lines throughout 
the country. There is no doubt that this lead 
will probably be followed one day in this and in 
other countries. 

It will interest shareholders to know that by our 
arrangements we benefit by the principal wireless 
organisations of America, France, and Germany. 
We are in close touch with their research work, and 
have the right of use of their patents in most parts 
of the world, and a sole licence for the whole of the 
British Empire. 

Ladies and gentlemen, before concluding, I wish 
to express the appreciation not only of myself, but 
of the Board of Directors, to Mr. Godfrey Isaacs, our 
Managing Director (cheers), whose hard and un- 
tiring work, and whose zeal for the interests of the 
Marconi Companies, which he has so ably managed 
for a number of years, have been unsurpassable. 
The great ability with which Mr. Isaacs is gifted 
has not only enabled him to solve all kinds of 
intricate problems connected with the development 
and manayernent of our world-wide enterprise, but, 
in many instances, it has made it possible for him 
to foresee some of these problems betore they have 
arisen. (Cheers. ) 

1 now beg to move, ** That the Report of the Direc- 
tors submitted. together with the annexed statement 
of the Company's Accounts at December 31st, 
1919, duly audited, be received, approved, and 
adopted.” and 1 will call on Mr. Godfrey Isaacs to 
second the motion. 


Mr. . Godfrey Isaacs оп the 
Committee's Proposals. 

Mr. Godfrey C. Isaacs (Deputy Chairman and 
Managing Director), who was received with cheers, 
said :— Ladies and gentlemen, before seconding this 
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motion I would like, in the first instance, to thank 
our Chairman for the words which he has used so 
complimentary to me, and you also for the way in 
which you have received his observations. I had 
not contemplated saying very much to you to-day, 
as I think the ground has been very well covered by 
our illustrious Chairman. The publication, however, 
of extracts from the Committee's report seems to 
necessitate my saying something to you on that 
subject. Mr. Marconi told you that we have only 
во far seen extracts from that report as they have 
appeared in the morning papers. Just as I was 
coming to the meeting I had a copy of the Com- 
mittee's Report placed in my hands. It is, as you 
see, a very long report, and I have not even had 
time to read it all through yet, but I have seen some 
few things in it which are interesting, and about 
which, perhaps, I may even, at this short notice, say 
something to you which, I hope, will be of some 
interest to you, and perhaps give you a little con- 
solation. 1 ат sure you must feel that you want 
that consolation after reading this morning's papers. 
(^ Hear, hear." and laughter.) Well, now, first of 
all. I want to remind you that this Committee 18 
composed of a number of gentlemen, all of whom are 
о technical, except the Chairman, Sir Henry 

orman, and one other member, who is an assistant 
secretary of the Post Oftice. 


Basis of the Report. 


The Report, in my view, apart from the technical 
information which it gives— which is very interest- 
ing. and which is highly satisfactory to the Marconi 
Company— is one which is obviously guided by the 
very clever hand of an experienced Chairman of 
Parliamentary Committees, and I do not think we 
want a very great stretch of imagination to know 
how easy it would be to obtain the unanimous sup- 
port of a number of technical gentlemen to the views 
so cleverly put forward in this Report, and which 
would appear to technical gentlemen tobe sonatural, 
particularly when you bear in mind that all the 
substance which this report contains, and upon 
which I might вау, it is founded. so far as the 
commercial side of the question is concerned, is 
based upon figures and information which were 
supplied by the Assistant Secretary of the Post 
Oftice. The Assistant Secretary of the Post Office 
in this case was Mr. F. J. Brown, and I think you 
will agree with me that the evidence and the 
immense information which Mr. Brown put before 
the Court in July, 1919. necessarily committed him 
to the evidence and information which he would 
give to this Committee. There were reams of 
paper containing fizures which were put forward to 
endeavour to belittle the Marconi. claim, which 
was before Mr. Justice Lawrence last vear, and these 
figures showed, according to Mr. Brown, that the 
possible services of the Imperial stations, had they 
been constructed, would have resulted in such а 
small number of words transmitted and received, 
such small gross receipts, that the total value of 
the whole contract, had it been carried out, would 
not have exceeded £47,500. (Laughter.) Well, 
that was a matter which. as you know, was then 
very fully threshed out in. Court, and the Judge 
did not accept Mr. Brown's views : in fact, instead 
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of estimating the value of the contract at £47,500, he, 
if I remember rightly, put it approximately at 
£1,200,000, which reduced to present-day value 
brought it down to some £590,000. I mention those 
figures only to indicate upon what sort of material 
this Report is based. The Report deals with very 
much the same figures as were placed before the 
Court, and I &m inclined to think that, when the 
matter is considered а little later by Parliament, 
the figures which will be looked into will be, per- 
haps, very different from the figures which have 
formed the basis of this Report, and which were put 
before the Court in 1919. 


Technical Side of the Report. 


The technical side of the Report is very interest- 
ing. lI cannot find the reference in the Report 
which I have received, but I will quote from a 
morning newspaper. '' The three chief factors of 
& satisfactory commercial service are reliability, 
speed, and cheapness. For this reason the system 
of the thermionic valve, which has revolutionised 
wireless practice in the last five years, is recom- 
mended.” Well, ladies and gentlemen, if any of 
you followed what took place & year ago, you will 
remember that the Post Office declared in Court, 
before Mr. Justice Lawrence, that the Poulsen 
arcs which they were then erecting were a most 
efficient and up-to-date service, and that they 
would do all that was required, and they required 
no patent. No Marconi patents were required 
for the purpose. Our evidence was to the effect that 
the Poulsen arcs belonged to the Marconi Company, 
but that they were obsolete, that wireless telegraphy 
had made great strides, and that the thermionic 
or ionic valve had superseded the Poulsen arc. 
Ladies and gentlemen, I think that was ridiculed by 
the Post Office a year ago. It is, therefore, some 
satisfaction to know to-day that the Committee of 
experts who have inquired into this matter declared 
that great strides had been made during the past 
five years by reason of this thermionic valve. 1 
agree that great strides have been made, and I think 
that greater strides are being made daily. I have 
seen from the Report sufficient to know that they 
had very little information of an up-to-date charac- 
ter before them, and it is perfectly natural that they 
should have very little up-to-date information, 
for the only people who had that knowledge are 
ourselves. (Hear, hear.) 


Question of State Ownership. 

There is one thing more I want to say upon that 
point. It is recommended here, quite cleverly, out- 
side the terms of reference, but just what one would 
have expected, that these stations should be State- 
owned. It is true that it is put а little bit cautiously. 
On page 16 they say : “ The question of State owner- 
ship versus private ownership of Imperial wireless 
communication not coming within the terms of our 
reference, we are restricted in our examination.” 
Not coming within the terms of our reference. I 
agree. It did not come within the terms of their 
reference, but notwithstanding the fact that it does 
not come within the terms of their reference, they 
make quite a strong point of placing before the 
Government the great advantages that would 
acerue if they were State-owned and controlled 


by the Post Office. I think we all know—if this 
Imperial chain of stations were controlled by the 
Post Office—we all know what a great chance for 
utility it promises in the near future. 

At all events we do know this, that Mr. Brown, 
on behalf of the Post Office, in 1919, told the Court 
that the service of the Imperial chain of wireless 
stations would necessarily be limited, even though 
his calculations were wrong, and ours were right, 
because he said, “If we found that the Imperial 
chain of stations did more than what we say, then 
we should have to raise the prices of wireless tele- 
grams in order to protect the cable companies." 
(Laughter.) That is the sort of thing we have in 
front of us if we are going to have an Imperial 
chain of stations controlled and worked by the State 
or by the Post Office. I do not believe weare. I 
am very confident that we are not, notwithstanding 
this very able Report. (Hear, hear.) 


Ownership of Patents. 

Let me assume for a moment, however, that I am 
wrong, and that the stations are going to be built 
by the State, and they are going to be worked and 
owned by the State. What is our position ? They 
must have the thermionic valve, the technical com- 
mittee says so. Right. They must have it, besides 
& good many other things, but they must have that. 
The thermionic valve is controlled by а number of 
very important master patents. Some of them— 
most of them—are taken out by gentlemen in the 
Marconi Company ; some of them— very important 
ones—are taken out by very able people in America, 
and there are others equally important which be- 
longed to the Germans. All of us, in Germany, in 
America, and here, have devoted ourselves very 
much to this great development in wireless tele. 
graphy, and it is only natural that each should have 
discovered something that is of value in connection 
with this thermionic valve. Well, ladies and gentle- 
men, the thermionic valve is covered by master 
patents taken out in America, Germany, and 
England. I do not care which form of thermionic 
valve is used. Ido not care whether it is American, 
whether it is German; or whether it is English, 
because every one of these patents—every one of 
these master patents—is the property for the 
whole of the British Empire of the Marconi Wireless 
Telegraph Company. That being so, ladies and 
gentlemen, where in this Report and in the estimate 
of costs does the Committee deal with the 10 per 
cent. of the gross receipts to which the Marconi 


Company would be entitled, how do they show that 


they are going to avoid paying to our Company 
10 per cent. of the gross receipts, if they carry 


' out their own recommendations ? If we do not 


build these stations we shall be entitled to & very 
substantial] royalty, and I do not see how that 
royalty can be anything different from what the 
Government itself found fair а few years ago. 
What was fair and proper then, I think they would 
be obliged to pay us in future, assuming that they 
have recourse to the recommendation of this 
Committee. I fear nothing at all from this Report, 
and when I have had more time to study it, and 
have had the assistance which I shall receive 
from others in connection with the Report, I hope 
that we shall be able to dispose of many of the 
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things which, appearing as they do as extracts in 
the morning Press, must be very alarming to many 
of you, but, I assure you, were not alarming to us. 
(Hear, hear.) I think I have said all I need say upon 
this subject at the moment. You may be perfectly 
certain that we shall not sit still. I will now con- 
clude by seconding the resolution which has been 
submitted to you, and I and the Chairman will 
reserve to ourselves the possibility of answering 
any questions which touch on the commercial side 
of the Company which you may wish to put. 


Shareholders’ Views on the Committee's 
Report. 

The Hon. D. O’Brien.—It occurs to me that 
the Shareholders might care to follow the suggestion 
that I propose to make, assuming it is one which 
ned with the approval of the Board. It is this: 
that the Report and Account should be adopted, 
but that the meeting should be adjourned to receive 
at а later date а considered comment by the Board 
on the Report of the Wireless Committee, which 
has just been handed out. If that is a proposal 
that meets with the views of the Board, I shall 
be glad to propose it. It might be desirable, and 
give an opportunity to the Board of commenting 
on this document. 

Mr. Godfrey Isaacs.—I quite appreciate the 
suggestion made by Mr. O’Brien, but I think that 
it would be a matter best left to the discretion of 
the Board. (Hear, hear.) We do not know what 
is going to happen in the immediate future. We 
might fix a meeting when it might be very incon- 
venient to us to come here and discuss the matter 
at all. When the time is ripe, then, I think, you 
may rely upon it, if there is any utility in it, that 
the Board will convene a meeting. (Cheers. ) 

The Hon. D. O’Brien.—Am I out of order in 
making any remarks in connection with the import- 
ance of these contracts ? We, as Shareholders, 
should not lay too much emphasis on the importance 
of the contract this Committee proposes. The 
total amount of the contract is £1,250,000. We 
may well be disappointed that a much larger 
scheme is not proposed which would have involved 
а very large contract, possibly to the Marconi 
Company or other commercial undertaking, but 
the value of the business which it is proposed that 
the Government should transact is & contract to 
the value of £1,250,000. Now, gentlemen, let me 
put it to you in this way, assuming that that con- 
tract had been placed with the Marconi Wireless 
Company, and assuming there had been a net profit 
of 10 per cent. on that contract, the profit to the 
Wireless Company would be £120,000 for two 
years, or £60,000 a year for two years. Gentlemen, 
if you look at the total amount of the sales in 
respect of contracts and other business in the profit 
and loss account, you will see that it amounts this 
year to just under a million pounds. This single 
contract would show a profit to this Company of 
only one-ninth of its present sales and contracts. 
Consequently the contracts in itself amounts to a 
very small part of our yearly earnings. It will 
possibly offer the Government а good opportunity 
of seeing that if the money is expended they will 
have to come back at a later date to the Marconi 
Company for a more satisfactory service. At any 
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rate, we need not throw our shares away owing to 
the prospective loss of such & small profit which 
bears such a small relationship to the total turnover 
of the Company.  (Cheers.) 


Criticism of Government Control. 

Mr. Godfrey Isaacs.—Upon the question of the 
size of the contract, I might tell you that the esti- 
mates made here are perhaps just as erroneous as 
the figures upon which the whole estimated receipts 
under this scheme should be received are based, and 
I think that when this matter is inquired into 
further that will be so self-evident that the figures 
of costs here will at once be put aside by Parliament, 
and probably members of Parliament will be able 
to appreciate why they were put at so low a figure. 
I do not think there is much disposition in the 
country to-day to approve of any expenditure by 
the country which can be avoided. (Hear, hear.) 


` I think we have had enough of that for a very 


long time. 1 think the only chance that there 
would be of Parliament acceding to any expendi- 
ture might be in the case of the figures put before 
it being very small and insignificant, and, therefore, 
perhaps, worth while. The item of £1,200,000 
which it is estimated this work would cost is, 
I should say unhesitatingly, absolutely absurd, 
and I say that, speaking with all the knowledge 
which we, as the Marconi Wireless Company, 
possess ав to what this sort of thing means. I 
will remind you that we started building two stations 
under the old Imperial contract, one of them in 
Oxford and the other in Egypt, and after the expen- 
diture of а few hundred thousand pounds the work 
was stopped. 1% was then taken up by the Post 
Office, and the first thing they did, for those two 
stations alone, was to go to Parliament and ask 
for supplementary estimates of, I think, £280,000 
to carry on these two stations. Well, they are not 
built yet; they Were going to be opened a long 
time ago, but they have not been completed yet, 
and it will surprise me very much indeed if that 
£280,000 completes the construction of those two 
stations. I very much doubt it, and if it does com- 
plete them, they will, I think, have to go to Parlia- 
ment for a further supplementary estimate to pull 
them down again, for they built with the old arcs 
which this Committee says won't do, they must 
have the thermionic valve. (Laughter and cheers.) 


Attitude of Sir Henry Norman. 


Mr. A. Lyle Samuel.—-I venture to think, in this 
large and representative body of Shareholders, that. 
one of the most pleasant things that the Chairman 
has said in his speech was the tribute which he 
paid to our Managing Director, Mr. Godfrey Isaacs. 
(Hear, hear.) Not merely has Mr. Godfrey Isaacs 
been confronted with the ordinary kind of difti- 
culties in managing a large commercial concern, 
but he has had to fight principalities and powers of 
darkness which he ought not to have to do. In 
other words, he has not been given a square deal, 
and I should like to inform him, for his own con- 
solation, that he has the entire confidence of the 
Shareholders of the Marconi Company, who feel that 
they are under a debt of great gratitude to him for 
the splendid way in which he has managed the 
affairs of the Company. (Cheers.) I should like 
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to say one word about the Report which, as Mr. 
Isaacs has said, most casually appeared this morn- 
ing, on the day of our meeting. There was one 
thing in thàt Report very clear to me—namely, 
that the decision of the Chairman of the Committee 
was that, in no circumstances, should the Marconi 
Company have the contract. I believe that 
was the underlying conviction and intention of the 
Chairman from the very beginning. The Committee 
have published а Report which, I hope, will interest 
taxpayers, because you will notice there is to be a 
sustained loss of about £40,000 odd a year for 
working, but they hope and believe that, after 10 
years of State management, that loss may disappear. 
(Laughter.) Here is an alternative offer to them 
by which, without raising any fresh capital on 
behalf of the State—and heaven knows the State 
has raised enough capital, for whatever purposes, 
good or bad—here is our offer, by which there will 
be no charge to the Exchequer whatever, but there 
will be а net annual revenue in relief of taxes. I 
have no great opinion of Government Departments 
either for capacity, or even, I will go во far as to 
say, for commercial integrity. I am sorry to say 
it, but I have had considerable experience with 
reference to certain large contracts, and if this was 
an appropriate occasion, I could tell you how diffi- 
cult I have found it to contend with Government 
Departments for the past twelve years. "The satis- 
faction we have at this moment is that they have 
decided to adopt the scheme which originally was 
put before them 12 years ago, but it was put before 
them in order to meet а certain state of circum-- 
stances, and they have now decided to adopt it 
en bloc. Having regard to the new conditions, 
however, the whole thing would be perfectly 
ridiculous and & source of great expenditure to 
the taxpayer. That is how these things are done, 
and I only rose to say that I did not think any 
Shareholder ought to take seriously this Report, 
or to fear it. As one gentleman says, he is not 
going to throw his shares &way ; but I can assure 
you that, if anybody is going to throw these shares 
away, I venture to think that there will be a great 
many people very happy to receive them. As 
I said in my opening remarks, I merely rose to ex- 
press the great confidence we have in Mr. Godfrey 
Isaacs, and I trust that this confidence will be 
shared by the meeting. 


Mr. Barnes.—TI should like to know if there is 
апу information you can give us about the American 
Company. Some of us have not received certificates 
with regard to those we sent away, and I did not 
catch what you said with regard to what the Ameri- 
can Company is doing. We were led to understand 
there would be something coming from the 
American Government—from the original Company 
—and they would get some shares in the new 
Company. Last year it was mentioned that the 
Preference Shares would be dealt with, and placed 
in the same position as the Ordinary Shares. І take 
it that the new shares will reap the benefit of any 
bonuses that are declared. 

Mr. Godfrey Isaacs.~With regard to the 
American Company all the information was given 
at the last meeting we held, and circulars have been 
issued by the American Company which should have 


provided the Shareholders with all information they 
require. If there is anything more that you want 
to know, if you will apply to the office of the Com- 
pany I am sure that the Secretary will be very glad 
to give you. the information. With regard to the 
Preference Shares we told you at the last General 
Meeting that we hoped to put forward а proposal 
under which the Preference Shares might be con- 
verted into Ordinary Shares. We have given that 
matter a great deal of consideration, but we find that 
there are too many technical difficulties in the way. 
I do not think that it is an easy thing to do, and 
I cannot recommend doing it. With regard to the 
new shares, you have quite correctly understood that 
in any further bonus declared the new shares will 
рыр In fact they participate in everything 
rom now onwards, after the payment of this divi- 
dend and bonus. 

The resolution was then put to the meeting, and 
carried unanimously. 


The Dividend Resolutions. 


Mr. Godfrey Isaacs. 
I have to move :— 

“ That a final dividend of 15 per cent., equal to 
3s. per share, less income tax, upon the 1,223,648 
Ordinary Shares numbered 1 to 500,000 and 750,001 
to 1,473,648, inclusive, be апа the same is hereby 
declared for the year ended 31st December, 1919; 

“ That a final dividend of 15 per cent., equal to 
3s. per share, less income-tax, upon the Cumulative 
Participating Preference Shares be and the same is 
hereby declared for the year ended 31st December, 
1919 ; 

“ That a bonus of 5s. per share, without deduction 
of income-tax, upon the above mentioned Ordinary 
and Preference Shares be and the same is hereby 
declared for the year ended 31st December, 1919 ; 

“ That the said dividends and bonus be payable on 
the 31st July, 1920, to Shareholders registered on 
the books of the Company at the 21st June, 1920, 
and to holders of Share Warrants to bearer.” 

The Right Hon. Lord Herschell, G.C.V.O.—1I 
beg to second the ‘motion. 

The resolution was carried unanimously. 

Captain H. Riall Sankey, C.B., C.B.E., 
—] beg to move :— 

“ That the Right Hon. Lord Herschell, G.C.V.O., 
the Director retiring in accordance with Article 74, 
be re-elected a Director of the Company.” 

“ That Senatore Guglielmo Marconi, Mr. Henry 
William Allen, and Mr. Alfonso Marconi, the Direc- 
tors retiring in accordance with Article 81, be re- 
elected Directors of the Company." 

Sir Charles Stewart, K.B.E. 
pleasure in seconding that motion. 

The resolution was carried unanimously. 

Мг. W. H. Christian.—1 have much pleasure in 
moving *' That Messrs. Cooper Brothers and Co. be 
re-elected auditors for the ensuing year, and that 
their remuneration for auditing the accounts to 
December 31st, 1919, be 800 guineas.” 

Mr. Arthur Hudson, K.C.— 1i have much plea- 
sure in seconding that resolution For once Гата 
barrister who does not stick to his text ; I want to 
say how much I thank the Chairman and Mr. 
Godfrey Isaacs for the full and frank reports they 


Ladies and gentlemen,— 


R.E. 
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have given us as to the outlook of the Directors in 
relation to this Report which has just been issued. 
I expect that when we read the papers this morning 
we did feel perhaps a little depressed, but for myself, 
after a moment’s reflection, I determined that I was 
not going to lose faith in this Company, whose 
fortunes I have followed for many years. I began 
to take an interest in the Marconi shares when they 
could be purchased at a price of something over £7. 
I followed them through their various vicissitudes 
when sometimes the outlook was rather depressing. 
I think I purchased a good many of the shares 
when they were as low as 1}, and I still went on 
buying until I bought some, just before the last 
issue, at nearly 6. I do hope that not only the 
Shareholders here present, but the great body of 
Shareholders who will read this report, will not 
for a moment allow themselves to get hold of any 
pannicky sort of feeling, and so bring down the 
monetary value of the shares, As а personal 
matter, I am bound to say that I think it would 
have been wise if Sir Henry Norman had retired 
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from the Chairmanship of this Committee in view 
of the previous history of his relationship to the 
Company. It is, of course, very difficult for one 
person to lay down a moral line of tonduct for 
another. Still, however, my personal opinion is that 
it would have been wise for Sir Henry Norman to 
have retired, and I think the Report which has just 
been issued would have been of much greater value 
if he had done во. (Cheers.) I very gladly second 
the resolution. 

The resolution was carried unanimously. 

The Chairman.—I think that completes our 
business, and I thank you very much for your 
attendance. 

Mr. Arthur Hudson, K.C.— Before the meeting 
separates, I am sure everyone would like to pass a 
vote of thanks to the Chairman for presiding and 
for giving us во much information. If everyone 
agrees, I hope they will show it in the usual way. 
(Cheers. ) 

The Chairman.—Thank you very much. 

The proceedings then terminated. 


THE IMPERIAL WIRELESS COMMITTEE 
(1919-1920). 


The Report of this Committee, published just as we go to press, and which can be obtained 
from Н.М. Stationery Office, price 6d. net, contams the following recommendations : 


1. That a scheme of Imperial wireless communi- 
cations be established connecting the communities 
of the Empire by geographical steps of about 2,000 
miles each, as indicated on the accompanying map. 


2. That the wireless system employed be that 
involving the generation of radio-telegraphic energy 
by thermionic valves. 


3. That the service of communication between 
Leafield and Cairo by Poulsen arcs, shortly to be in 
operation by the Post Office, be the first link in the 
chain of communication with the British com- 
munities in Africa, and that this communication be 
continued by a valve station near Nairobi, in East 
Africa, and by the alteration of the ex-German 
station at Windhuk to a valve station, to complete 
the connection with the Union of South Africa. 


4. That for communication with India, the Far 
East and Australia, valve stations be erected in 
England, near Cairo, at Poona (or other Indian 
station), at Singapore, at Hong Kong, and in 
Australia at Port Darwin or Perth. 


5. That similar communications be established 
by valve stations between England and Canada, 
subject to decision in conference between the 
Imperial and Canadian Governments. 


6. That the stations be planned by a Wireless 
Commission of about four members, as herein 
described, whose functions would probably cease 


with the completion of the stations, and that the 
construction of the stations be entrusted to the 
Engineering Department of the General Post Office 
and the corresponding Dominion and Indian 
authorities, according to the plans furnished by the 
Wireless Commission. 


We find :— 


1. That an Imperial wireless scheme established 
in this manner would afford reliable, expeditious 
and economical communication for commercial, 
social and press purposes throughout the Empire, 
and that it would meet essential Imperial strategic 
requirements. 


2. That estimates of revenue and expenditure 
indicate an initial annual loss, after paying interest 
at 64 per cent. on capital, and allowing for com. 
plete ainortization of buildings and plant within a 
proper period, of about £100,000, divided as shown 
between the Imperial Government and the other 
Governments concerned, but that (а) this loss, 
which was to be expected, may reasonably be 
regarded as likely to decrease annually, until after 
ten years the service will show a profit; (6) the 
system recommended is probably the most econo- 
mical that will produce the results required, and at 
the same time be in accord with present wireless 
science and future wireless developments ; and (c) 
the small temporary loss is negligible in comparison 
with the Imperial benetits to be conferred. 
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THE ELECTRIC SPARK 


By Рнилр R. Coursey, B.Sc., A.M.I.E.E. 


VERYONE is familiar with the 

electric spark in one form or another. 

The lightning flash is but a huge 

spark, often some miles in length, but 

nevertheless of exactly similar nature 
to those we can produce in the laboratory by 
ordinary electrical apparatus. The theory 
of thunderstorms, and 
of the precise mode 
of formation of the 
lightning discharge, 
need not be discussed 
here, but it will be 
sufficient for our pur- 
pose to consider what 
causes give rise to the 
production of electric 
sparks, what is their 
nature and the pro- 
perties of such dis- 
charges. 

If we take two 
metal spheres, mount 
them upon insulating supports some inches 
apart and then connect them to some conveni- 
ent source of electric voltage of which we can 
vary the magnitude, we may observe a definite 
series of phenomena as the applied voltage is 
gradually raised. At first there is no apparent 
change, but later a point will be reached at 
which first one and then both of the balls 
will become surrounded by a bluish luminosity. 
This is particularly noticeable when the size 
of the balls is fairly small compared with 
their distance apart. A further small increase 


An electric spark, showing the irregular paths 
followed by the discharge.* 


of voltage and the luminosity spreads out into 
the space between the balls, in the form of 
irregular streamers.  This.is known as the 
“ Brush” discharge—so called from its appear- 
ance (Fig. 1). Finally, with any further voltage 
applied to the spheres a disruptive discharge 
or spark flashes over between the electrodes. 
To form a visual 
conception of the 
processes taking place 
which lead up to this 
breakdown we may 
picture to ourselves 
the gradual piling up 
of the electrons on 
one of the metal 
spheres forming the 
electrodes of thespark 
gap wehave been con- 
sidering. When we 
increase the voltage 
between the two 
spheres, what we are 
really doing is adding electrons to one sphere 
and taking them away from the other. We 
do not maintain a steady flow of electrons 
into’ one sphere and out of the other, 
since before the visible discharge is set up 
there is no appreciable current flow across 
the gap, but for each increase of voltage we 
add a few electrons to one sphere and remove 
the corresponding number from the other. 


* This photograph, and also Fig. 1, were taken in 
the Testing Dept of the Dubilier Condenser Co., Ltd. 
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The increase of the number of free elec- 
trons on one sphere is equivalent to an 
increase of its negative potential, while the 
removal of electrons from the other leaves 
the atoms of the metal constituting that 
sphere in the form of positively charged ions. 

The electrons on the one sphere are 
attracted to the positively charged ions on 
the other across the intervening space, but 
the dielectric strength of the air between 
resists their passage across the gap. When 
finally the electric stress in the air becomes so 
great that breakdown commences, the elec- 
trons leave the surface of the negatively 
charged sphere with considerable velocity, 


Fig. 1. Brush Discharge. 


and, in doing so, strike against and break up 
the molecules of the air, thus ionising them 
and in consequence making the air conduc- 
tive. It is this bombardment of the gas 
molecules by the rapidly-moving electrons 
that gives rise to the luminosity round the 
spark ball. "When the balls are separated by a 
distance of several times their diameters, the 
electric stress is most concentrated near the 
surface of the electrodes and, consequentlv, 
breakdown commences at these points. The 
ionised layer—and the glow—-spreads out 
round the ball (or wire) until the diameter 
of the outside of this gaseous conductor 
becomes sufficiently great for the electric 


SPARK RESISTANCE (ous) 


308 


А 
РЫ 
——— —HhHbHi— 


Me 
—L WA A a a 
Pl e ul c on 
ME ro ACORN NEIN 
EU IU ONERE ES 
РЕ ^2 ШЕЮ MUN RC 
Еа 


о 0-5 І 1:5 2 2:5 з. 


LENGTH ОЕ SPARK (мм) 


Fig. 2.  Resistances of sparks between 1 ст. 
diameter spheres. 


THE ELECTRIC SPARK 


stress at its periphery to fall to a value below 
the breakdown strength of the air. The 
remainder of the space between the electrodes 
therefore remains dark and no discharge 
passes right across. 

This explains why no glow discharges are 
usually observed with short spark gaps, when 
the length is less than the diameter of the 
spark balls, as in those cases the electric stress 
is almost uniform right across the space, so 
that when breakdown once commences it 
extends right across and a spark passes. 

The luminosity, then, of the spark is due 
mainly to ionisation and heating by electronic 
bombardment of the gas molecules, and is not 
due to any great extent to the electrodes 
themselves, or to the material of which they 
are constructed. This forms one of the dis- 
tinguishing features between sparks and arcs. 

From a wireless point of view the great 
feature of a spark is its suddenness—particu- 
larly in the case of short sparks in which, as 


we have seen, the breakdown when it starts is 


complete and not gradual—and the facility 
that it gives us of suddenly closing a previously 
open circuit by a path of comparatively low 
resistance, thus enabling us easily to set up 
oscillations in the circuit connected across the 
gap. Curves showing the resistance of spark 
gaps of varying lengths are shown in Fig. 2. 

It was discovered in 1842 by Professor 
Henry that when a charged Leyden jar was 
suddenly discharged through a path of low 
resistance, the discharge current was no longer 
in one direction only, but oscillated back- 
wards and forwards first in one direction and 
then in the other. An oscillatory current of 
such a type is capable of setting up electro- 
magnetic waves in the aether as was shown 
by Hertz* using very simple apparatus. 

In many modern wireless transmitters 
spark gaps are still used to discharge a charged 
condenser through a coil possessing inductance 
so that powerful oscillations are set up. The 
` great feature of the spark gap for this purpose 
is that, until breakdown occurs, the gap is an 


* See earlier article “ Тһе Discovery of Electro- 
magnetic Waves," Wireless World, 8. pp. 73-75, 
May lst, 1920. 


almost perfect insulator, and therefore does 
not hinder the charging up of the condenser 
to a high voltage from the supply transformer 
or other source ; but as soon as the voltage 
reaches the critical value, breakdown occurs 
and the spark forms a momentary low 
resistance path for the oscillations. 

The oscillatory nature of such a spark— 
which, to the eye, 15 a perfectly steady pheno- 
menon while it lasts— may be shown up by 
examining the spark in a rotating mirror 
driven round at a sufficiently high rate of 
speed. Were the spark perfectly continuous 
we should see a uniform band of light in the 
mirror ; but, instead, we see a number of 
bright dots spaced at regular intervals from 
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Fig. 3. Photographs of oscillatory sparks.* 
one another, these being the successive break- 
downs of the gap corresponding to each 
successive half-wave of the oscillation. Two 
typical photographs showing this feature are 
given in Fig. 3, and in them the successive 
discharges may be clearly seen. 

The number of such discharges that occur 
before the spark dies out and the condenser is 
recharged depends upon the decrement of the 
oscillation circuit—that is, upon the rate at 
which the successive amplitudes of the 
oscillatory alternations decrease. This quan- 
tity is influenced greatly by the resistance in 
the circuit (the frequency and inductance 
being other determining factors), but is also 
dependent to some extent upon the material 
of the electrodes (see curves in Fig. 2) and 
upon the form given t to the spark gap. 


Wireless Telegraph Co °в Works. 
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THE STORY OF THE TELEPHONE. 
PAST, PRESENT AND FUTURE, 
By WirriaM D. Owen, A.M.LE.E. 


LEXANDER GRAHAM BELL, 
the inventor of the telephone, 
was a Scotsman. From his 
earliest days he was influenced 
by his environment to study the 

problems of speech and hearing. His father, 
Alexander Melville Bell, was the inventor of 
a system of “visible speech” designed to 
assist deaf-and-dumb mutes. His grandfather 
taught the laws of speech in London Univer- 
sity. 

ТЕЁ said that the conception of the idea 
that led up to the invention of the telephone 
took place during a triangular conversation 
with Sir Charles Wheatstone and Alexander 
J. Ellis at the Philological Society of London 
in 1869, but owing to Bell's lack of electrical 
knowledge, the early experiments were not 
very encouraging. 

Some time afterwards Bell was appointed 
Professor of Vocal Physiology at Boston 
University, U.S.A., where he met Professor 
Joseph Henry, the great American physicist, 
whose name is associated with the unit of 
inductance. 


When Henry saw the crude models he - 


realised that Bell was on the verge of an 
epoch-making discovery and encouraged him 
to go ahead with his experiments, even if it 
meant taking up the study of electricity from 
the beginning. In 1876 success crowned 
Bell's efforts and the. telephone was born. 

Bell's first telephone in no way resembles 
that which still bears his name, in fact it is 
precisely because of its differences that it is 
worthy of our attention. 

A telephone has two distinct functions ; it 
has to respond mechanically to minute 
variations in the strength of the electric 
current passing through it, and it has to pro- 
duce sound-waves corresponding to such 
variations. At first these two operations 
were separate and distinct as will be seen from 
the following brief description of an early 


model Some time elapsed before Bell took 
the next logical step in constructing the 
vibrating member of suitable proportions to 
produce the sound-wave direct. 

The first articulating telephone consisted 
of a stout wooden frame carrying an electro- ` 
magnet which acted upon a flat steel reed. 
One end of this reed was fixed to the centre 
of a crude diaphragm of goldbeater’s skin 
stretched like a drumhead attached to the 
base as shown in Fig. 1. 


Fig. 1. 


Bell’s First Telephone, 1876. 


A hole cut in the base served as an orifice 
to allow the sound-waves to pass to or from 
the diaphragm. 

This model was exhibited at the Centennial 
Exposition in Philadelphia in 1876, where it 
attracted the attention of Sir William Thomp- 
son (Lord Kelvin) who was one of the judges 
of the electrical exhibits. Kelvin was so 
enthusiastic over the invention that he brought 
the model to England and exhibited it before 
the British Association, introducing Bell as 
the inventor. 

According to the Times :— 


OY ikl Gh We aioe c Queen Victoria expressed a desire 
to talk by telephone. A wire was therefore put 
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up from & Downing Street office to the City house 
of Sir Thomas Biddulph. For an hour or longer 
Her Majesty talked and listened by telephone to 
Miss Kate Field. Miss Field sang ‘ Kathleen 
Mavourneen, and the Queen thanked her by 
telephone, saying she was 'immensely pleased.' 
She congratulated Bell himself, who was present, 
and asked if she might be permitted to buy the 
two telephones, whereupon Bell presented her with 
a pair done in ivory." | 

It must be admitted that Bell did not have 
the field entirely to himself. As far back as 
1861 Philip Reis exhibited at Frankfurt a 
simple electro-magnetic device with which he 
was able to reproduce musical notes. Al- 
though he came surprisingly near to inventing 
the telephone nothing came of his investiga- 
tions. 

Elisha Gray was also working on the 
problem contemporaneously with Bell, in fact 
Gray filed particulars of his telephone on the 
very day that Bell deposited his specifications 
and drawing. | 

Thomas A. Edison was also interested in 
the problem of the reproduction of sound by 
electrical means. Figs. 2 and 3 show 
Edison's first telephone, now in the possession 
of the writer. This was on somewhat 
different lines from Bell's inasmuch as the 
transmitter and the receiver were separate 
units. These were described in the English 
Mechaniz as far back as 1877 in the following 


terms :— 


Wash Serie Su Aa i the trangmitting instrument consiste 


of an electro-magnet, or magneto-electric inductor, 
supported by or attached to a short pillar. In 
front of this electro-magnet is fixed a vertical brass 
ring, or what would perhaps be better understood 
as a short tube with a strong fixed collar at one end, 


Fig. 2. Edison’s Telephone Transmitter, 1877. 


Fig. 3. Edison's Telephone Receiver, 1877. 


and a movable collar connected by screws to the 
fixed collar, as shown. To the movable collar is 
attached a diaphragm of goldbeater’s skin or other 
suitable material, which is drawn to the required 
tension by the three screws. In the centre of the 
membrane or diaphragm is a piece of soft iron, 
oblong in shape, and so placed as to play close to 
but not actually to touch, the poles of the electro- 


. magnet whenever the membrane is put into a state 


of movement. The ends of the wire forming the 
coils are passed to two binding screws in the usual 
way, and the transmitting instrument is thus 
connected to the line wire and thence to the 
receiver. 

‘‘In its simplest form the latter consists of a 
piece of soft iron tube with a thin and flexible 
sheet-iron armature held in position by а screw. 
The interior contains a vertical bar electro-magnet 
which, under the influence of the current, attracts 
the thin armature which is thus set in vibration, 
and as the iron tube surrounding the magnet forms 
a resonating box. the vibrations become sufficiently 
sonorous to enable articulate sounds to be dis- 
tinguished.” | 


The concluding sentence of the article in 
question is worthy of note :— 
S Wonderful as the invention has 


ghown itself to be, it may be fairly assumed that 
it has scarcely reached its full development." 


The writer of this assumption probably 
lived to see the amazing development of the 
telephone which for many years has been a 
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vital necessity of our daily lives. In America 


there is scarcely a home without its telephone, 


but Great Britain is yet a long way from that 
stage, in fact our telephone system is probably 
the worst in the civilised world. Anyone 
who has travelled on the Continent or in 
America will appreciate the force of this 
statement. This is due almost entirely to 
the extraordinary. decision of the Postal 
Authorities at that time, that the telephone 
was "a species of telegraph,” and as such, 
infringed the Government monopoly under 
the Telegraph Act of 1869. 

When studying the question of the tele- 
phone from the point of view of its application 
to Wireless Telegraphy, it is well to bear in 
mind that a receiver designed for articulate 
speech is not necessarily suitable for the 
reception of wireless signals. 

The first essential of a wireless receiver is 
a very strong magnetic field. "This is because 
the pull on the diaphragm varies as the square 
of the intensity of the magnetic field acting 
upon it, and the strength of audible signals 
may be regarded for all practical purposes as 
being proportional to the movement of the 
diaphragm ; therefore it follows that the pull 
must vary as much as possible. 

Let x represent the strength of the field 
due to the permanent magnet, and y the 
strength of the field due to the signals. Then 
the pull on the diaphragm will be (x+y)? 
- when the signals produce a magnetic field of 
the same polarity as the permanent magnets, 
and (x-y)® when the magnetic field of the 
received signals opposes that of the permanent 
magnets. ‘The difference between these two 
values is 4xy which may be taken to represent 
the difference in the pull on the diaphragm. 

If the electro-magnet has a soft iron core 
with no residual magnetism the difference 
will be between zero and y*, and as у is an 
exceedingly small quantity, on account of the 
small magnitude of the received signals, y? 
will be small also. Оп the other hand 4xy 
is a comparatively large value owing to the 
inclusion of x, the strength of the permanent 
magnet. ‘Thus it is seen that the efficiency 
of a receiver is proportional— within certain 
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limits—to the strength of its permanent 
magnet. Unfortunately the type of dia- 
phragm best suited to the production of sound 
waves has such a small mass in the magnetic 
circuit that it becomes saturated by but a 
small proportion of the available flux, thus 
discounting to some extent the benefit of the 


strong permanent magnet. 


Apparently this was the trouble . that 
S. G. Brown had in mind when he designed 
the “ reed " telephone receiver (Fig. 4). In 
principle this "phone is the same as Bell's first 
model (Fig. 1), but in detail it presents a 
striking contrast. 


М 
Fig. 4. S.G. Brown's Telephone Receiver. 
(a) External Case. (b) Magnet Core. (c) Magnet 
Coils. (d) Steel Reed. (e) Adjusting Screws. 
(f) Diaphragm. (g) Parchment Ring. (h) Earpiece. 
It would appear that the design of the 
wireless receiver has not received the attention 
that so important a matter deserves, or perhaps 
it is that investigators have tackled the problem 
with lack of imagination. ‘There seems to be 
a great reluctance to break away from pre- 
cedent, to “improve” existing types instead 
of designing new ones. Frequently one sees 
wireless receivers on the market with glaring 
errors in design, for example, the high-resist- 
ance ’phone very popular in the States a few 
years ago, with pole pieces quite 2" long. 
Evidently the idea was to wind as much wire 
as possible, quite oblivious of the fact that it 
is not the length of wire but the number of 
turns that determines the efficiency of the 
receiver, all other factors being the same. 
By reducing the width of the magnet the same 
length of wire could be made to produce at 
least 50 per cent. more turns with a corres- 
ponding increase in efficiency. 
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Ас present the aim apparently is to obtain 
resonance between the natural frequency of 
the diaphragm and the frequency of the 
spark which produces the signals. When one 
considers the variety of “notes” heard in 
the "phones it would appear obvious that this 
is impracticable. Even if it were obtainable 
it can scarcely be considered desirable, for.it 
involves a diaphragm as little damped as 
possible and this has a tendency to make fast 
signals run together. At twenty words per 
minute the letter “ H” takes about half a 
second to send, during which time the dia- 
phragm has to give four distinct sets of vibrations 
with a period of inactivity between each. 
With an undamped diaphragm the vibrations 


would probably continue right through (ће 


space intervals with the result that the sender 
would probably be blamed for careless forma- 
tion. This seems to be perfectly obvious, 
yet the writer has seen a suggestion put 
forward in all seriousness for a wireless 
receiver on the lines of a frequency-meter 
with vibrators of different írequencies ar- 
ranged as in Fig. 5, the idea being to provide 
resonant systems for a wide range of spark 
frequencies. 

The only modern receiver that can make 
any claim to originality in design is the Grant 
Receiver introduced a short time ago by a 
firm in Cleveland, Ohio. Instead of mount- 
ing the mechanism on the headband in the 


AN 


Fig. 5. 


usual way, the designer has placed all working 
parts in a substantial dome-shaped case which 
rests on the operating bench. A flexible 
tubing terminating in an extremely light 
headband conducts the sound waves to the 
operator’s ears (Fig. 6). The limitations of 


Fig. 6. The Grant Receiver. 


size and weight of magnets no longer obtain, 
consequently they are of generous propor- 
tions, and may be moved in relation to the 
diaphragm by means of a milled knob on the 
top of the instrument. Incidentally, the 
flexible tube,being a non-conductor, safeguards 
the operatoragainst shock by accidental contact 
with transmitters. The writer has not had an 
opportunity of verifying the maker's claims 
and would suggest that the subject is one 
suitable for correspondence in these columns. 

It may be that the Grant Receiver is the 
forerunner of a new type of "phone for wireless 
use, indeed it must be admitted that it possesses 
many attractive features. Опе advantage 
that should appeal very much to the wireless 
worker is the delicacy with which the air-gap 
can be adjusted without the possibility of 


alteration during use. 
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Information for Amateurs.—In order that 
the amateur may pursue his work with interest 
and advantege it is almost eesential that he should 
possess reliable information regarding the high- 
power stations of the world, the system used, the 
wavelengths and the times of working, together 
with keys to any special codes transmitted, as in 
the case of weather reports and time signals. 
Since the commencement of the present volume 
the Wireless World has made & special effort to 
gather together as much of this sort of data as 
possible, and we believe that the various tables 
we have published have been found very welcome. 
Nevertheless, we have discovered that ín some 
instances our figures have become obsolete almost 
ав soon as they were published on account of the 
fact that changes, particularly of transmission 
times in the case of commercial stations, are always 
occurring. Now, whilst we are only too glad to 
assist our readers in every possible way, we feel 
that they can help themselves and others by 
noting any important changes in the routine of 
well-known stations and making them known as 
widely as possible. 

The International Bureau at Berne gives, as is 
well known, the kind of information of which we 
write, but some time elapses before it is available 
to our readers. We shall continue to publish useful 
lists from time to time, but shall have something to 
say on this matter at the next Conference of Wireless 
Societies. 

Summer Lectures in Wireless Telegraphy.— 
At the Central Technical School, Byrom Street, 
Liverpool, on Thursday, July Ist, the lest of a 
series of lectures on ‘‘ Wireless Telegraphy " was 
given by Dr. Richardson. These addresses have 
proved very interesting and instructive, and after 
the last lecture the students were invited to 
inspect the school wireless outfit and were much 
interested in the various apparatus on view. The 
party had also the pleasure of hearing а musical 
wireless concert. At the close of the proceedings a 
hearty vote of thanks was accorded to Dr. Richard- 
son for the very able manner in which he had 
delivered the various lectures and conducted 
the numerous experiments. This was proposed by 
Mr. S. Frith, the Hon. Secretary of the Liverpool 
Wireless Association, and seconded by Mr. A. P. 
Whittle, and suitably responded to. 

Flying Officer E. A. Turnbull, Royal Air 
Force, was married to Miss Florence Guy, of 
Forest Hill, London, at the British Consulate, 
Cairo, on June 5th. This ofticer has served with 
wireless telegraphy sections in the Royal Engineers 
and R.A.F. since the commencement of the war, 
and was for a short period acting ав Assistant 
Secretary to the Wireless Society of London shortly 
after its formation. 

Stationary Waves on Wires.—With respect 
to the article by Mr. Philip R. Coursey on this 
subject, published in our issue of June 26th, Dr. 
J. A. Fleming, F.R.S., asks us to state that the 
discovery of the uses of Neon as a detector of 
oscillatory fields was made and patented by him 
in 1904 (Pat. No 137364, 1904), and "that a 
careful experimental study of stationary waves on 


Spiral wires was given by him in the Philosophical 
Magazine for October, 1904, and reproduced in his 
several books on wireless telegraphy." Readers 
who wish to study the subject may be glad to have 
these references. 


New Radio-Telegraph Scheme of French 
Government.—The Posts and Telegraphs Depart. 
ment of the French Government is now engaged 
upon the development of а great wireless system 
to release the pressure on the British cable system. 
In addition, à comprehensive programme has been 
drawn up in agreement with the Colonial Ministry 
for the establishment of wireless services between 
the French Colonies and the Mother Country. The 
proposed scheme will be divided into four sections. 
The first, aiming at providing communication 
between ships at sea and coastal stations, is already 
working satisfactorily, but further extensions will 
be made. The second section will be used to 
maintain regular communication with the moun- 
tainous regions, which, owing to the weight of 
snow invariably bringing down the wires, are out 
of communication during the winter. The coastal 
system will ensure communication between France 
and islands round the coast; it is hoped to also 
link up Algeria with Paris. The third, or Franco- 
European system, is already started, wireless 
communication having been established since 
May with Hungary, and it is hoped to shortly 
open up communication with Belgrade aiso. 

The station at La Doua, near Lyons, which is 
using the Poulsen system, and has for some time 

ast been maintaining communication with the 

nited States, wil shortly be available for the 
transmission of commercial messages, and the new 
station at Croix d'Hins, near Bordeaux, is likewise 
intended for commercial communication with 
Tuckerton, New Jersev. 'The fourth section covers 
the linking up of the French Colonies, including 
Saigon, Noumea and Tahiti, with France. Stations 
with а transmitting range of 7,500 miles will be 
erected at Paris, Saigon and Tahiti. Less powerful 
Stations of about 4,300 miles range will be con- 
structed at Jiboutio, Antananarivo, Noumea and 
Martinique. Smaller stations will link up the 
French Possessions in Africa, connecting Martinique 
with French Guinea and Saigon with Pondicherry. 
The Ministry of War has already begun the con- 
struction of stations in the French Congo, Antana- 
narivo and Saigon. 


Commercial Application of Wireless Tele- 
graphy.—The Public Service Company of North 
Illinois is installing wireless telegraphy at its Blue 
Island and Jolliet stations. Ав the crow flies the 
intervening distance is about 25 miles. The wireless 
system will have a radius of about 100 miles, and 
will be used chiefly during those times that the 
metallie telephone lines are out of service, due to 
weather or other causes. 


Luxemburg Wireless.—4A receiving wireless 
telegraph station will shortly be erected by the State 
at Luxemburg, with the object of receiving daily 


- French official time and meteorological] information. 


No law, fixing conditions under which wireless 
apparatus may be installed is yet in existence 
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although a fair number of amateurs are in possession 
of receiving apparatus, 

The Grand Duché of Luxemburg has not yet 
adhered to the London Radiotelegraphic Conven- 
tion, but it has, however, made a declaration to 
the International Bureau in accordance with 
Article 48 of the Radiotelegraphic Rules. | 

Norwegian Wireless Amateurs.— To gain 
permission for the erection of amateur or experi- 


mental wireless stations within the borders of 


Norway would seem to be no easy matter. Corres- 
pondence we have recently received from amateurs 
in Norway points out in deprecation the Govern- 
ment’s refusal to sanction the installing of experi- 
mental wireless stations, and, though through not 
knowing the true facts of the circumstances, we are 
naturally reluctant to voice an opinion, it would 
seem to us that some restricted arrangement 
sunilar to that existing in England could possibly 
һе arrived at. The difficulty may be due to the 
necessity of revision of the whole amateur position, 
a necessity which has been brought home to almost 
every Government in the world, and if there should 
be sufficient enthusiasts in Norway, we would 
suggest that they combine together in an endeavour 
to induce the authorities to grant more freedom. 
Though we do not consider that we have by any 
means the maximum of concessions in this country, 
we must certainly consider our lot far happier than 
that of the Norwegian amateur. 


A Wireless Hound.—In applying the principles 
of wireless to control a land vehicle, Mr. E. F. 
Glavin, of New York, has invented a machine he 
calls a ‘‘ Wireless Hound." This strange craft is 
driven by an electric motor: it has four wheels, 
one in front, which does the steering, two wheels 
which turn freely on a fixed axle, and a centre 
driving wheel. The motor is mounted on a pivoted 
frame so that its weight is brought to bear on a 
rubber-faced pulley pressing down on the driving 
wheel. Storage batteries furnish the current for 
the motor as well as for other purposes. 


Wireless Telephony and Congress.— Wireless 
telephony was used as a means to gather information 
for Congress at Washington at the hearings of the 
Army Appropriation Bill before the House of 
Military Affairs Committee. This records the first 
use of the wireless telephone for such a purpose. : 


Wireless in China.—4A reinforced concrete 
mast, 164 feet in height, has been erected on the 
Great Wall of China for the use of the American 
Navy. The erection of the mast is associated with 
the deaths of ап American engineer and four 
coolies, an accident with the derricks having 
unfortunately occurred. 

Wireless Telephony in Ireland.—As а result 
of the unhappy state of affairs in Ireland and the 
consequent interruption of the telephone and 
telegraph systems, the Government has decided on 
an extensive*use of wireless telephony. 

Navy Yards and Wireless Telephony.—In 
order to expedite conversation between incoming 
and outgoing vessels, a wireless telephone has been 
installed at the Charlestown navy yard (U.S.A.). 
In this way commanding officers of vessels desiring 
to speak to the officials of the yard will eliminate 


the time lost in wireless telegraphy—as little as that 
joss may be—by the more convenient use of the 
wireless telephone. 


Tráns-Atlantic Wireless .—The Radio Corpora- 
tion of America has inaugurated a high-speed duplex 
wireless service between the stations at Marion and 
Chatham, Mass., and the stations at Stavanger and 
Naerobe, Norway. 


The American Academy of Arts and Sciences 
has awarded the Rumford premium to Dr. Irving 
Langmuir for his research in thermionic and allied 
phenomena. 


Royal Observatory Wireless Station.— About 
400 people accepted the official invitation to visit 
the Royal Observatory on June th. A special 
attraction was the wireless room, where а few were 
enabled to hear signals from distant parts of the 
world. Signals were readily received from Paris, 
Nauen, Annapolis, Lyons апа Darien. The principal 
use of the observatory's installation appears to be 
а comparison of the exact time as computed at 
Greenwich with that determined at Paris апа 
elsewhere. 


Wireless and the Stage.—4A further illustra- 
tion of how wireless telegraphy has imposed itself 
on our daily lives was demonstrated in the pro- 
duction of “ Тһе Ruined Lady," by Miss Rosa 
Lynd, at the Comedy Theatre. The producer, 
Mr. John Cromwell, was obliged to sail for New 
York on the morning of the day arranged for the 
opening performance, and was therefore unable to 
be present at the play’s first night. A full account 
of the performance was, however, wirelessed to 
him immediately after the curtain fell, the message 
reaching him early the next morning, when the 
ship was well at sea. Certain modifications in the 
play, suggested by the newspapers, were also 
wirelessed to Mr. Cromwell, who, on the ocean 
as he was, called for a rehearsal, when his criticisms 
on the first night’s performance were read to the 
Company. ` 


Wireless Pictures.—Some years ago а German 
scientist, Professor Korn, invented & device for 
the telegraphic transmission of pictures, which 
required costly, complicated and very fine ap- 
paratus. It is now said that Mr. T. H. Anderson, 
a Danish watchmaker, has invented a method by 
which he is able to transmit pictures by the ordinary 
telegraph wire or by wireless to any distance. Upon 
obtaining from the Danish Telegraph Department 
permission to demonstrate his invention by using 
two of the State’s wireless stations, Mr. Anderson 
was able to transmit a picture of & young woman 
from the wireless station at Bloavandshuk to the 
wireless station at Lyngby, near Copenhagen. The 
young inventor declares that the transmission of 
pictures requires the same time as the transmission 
of an ordinary message of 100 words; the trans- 
mission, we presume, being by hand manipulation. 
Experts add that, with further development, it 
will be possible with great accuracy and without 
great expense to transmit even very complicated 
pictures, producing the various colours which they 
contain. 
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THE PROCEEDINGS OF THE 
WIRELESS SOCIETY OF LONDON 


A SIMPLE WIRELESS TELEPHONE SET. 
Ву С. С. Brake, A.M.ILE.E. 


N Ordinary General Meeting was 

held on Tuesday, June 29th, at 

8 p.m., in the Lecture Hall of 

the Royal Society of Arts, John 

Street, Adelphi, W.C., the Pre- 

sident, Mr. A. A. Campbell Swinton, F.R.S., 
occupying the chair. 

The Minutes of the previous meeting were 
read and confirmed. 

The Chairman: I Һауө to announce that the 
Committee have elected Brigadier-General Sir 
Capel Holden, K.C.B., F.R.8., a Vice-President of 
the Society. General Holden is a very old worker 
in electrical matters; he is now reverting to work 
of that kind and I am sure he will be a great ac- 
quisition to the Society. There are seven new 
members for ballot; the papers have been dis- 
tributed and will be collected at the close of the 
meeting. I will now call upon Mr. G. G. Blake 
to read his paper upon Wireless Telephony. 


In bringing this paper before you this 
evening I feel, metaphorically speaking, very 
much like the proverbial little boy “ teaching 
his grandmother to suck eggs." If the experts 
present, who in this case represent the grand- 
mother, will kindly use a grandmother's 
forbearance and allow me to describe the 
simple apparatus you see upon the lecture 
table, I hope that I may be able, at any rate, 
to supply the amateur portion of my audience 
with some useful constructional details of a 
small portable wireless telephone set. 

We have made up two transmitters, and 
in the case of the one before you, which 
I will call Set A (see Fig. 1), the inductance I 
is wound with 140 turns of No. 26 c.c. wire 
on a cylinder 2} inches in diameter. The 
middle of this inductance is connected to the 
negative side of the filament battery B 
(6 volts). One end is connected to earth and 
the other to aerial, and I have connected the 
microphone between the aerial end of the 
inductance and the 37th turn. 
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Here I may be able to give a useful word 
to anyone who wishes to make up one of 
these sets. The exact position on the induct- 
ance will depend upon the resistance of the 
particular microphone used and the simplest 
method of arriving at this is to connect up 
the set temporarily, placing a watch in front 
of the microphone. Next tune up a receiving 
set or wavemeter, and “listen in" for the 
ticking of the watch, trying various positions 
on the inductance I until the loudest ticks 
are obtained in the receiver. 


The key K in Fig. 1 is used for C.W. 
transmission. When the set is used for 
telephony it is removed and replaced by a 
plug which permanently closes the plate 
circuit. С is a- variable condenser about 
0-0005 míd.; it consists of seven fixed 
zinc plates, 2 inches in diameter, and six 
movable plates, 14 inches in diameter ; these 
plates are arranged so as to be as near as 
possible, having an air-space of less than 
1/16-in. 

This condenser and inductance, when used 
in conjunction with a 12-foot aerial, similar 
to those we are using this evening, gives us a 
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range of wavelengths varying from 300 to 
700 metres. : By the addition of a small fixed 
capacity about 0-00025 mfd., which can be 
placed in parallel with C by means of a small 
switch SL, the wavelengths can be increased, 
if desired, up to about 1,100 metres. This 
condenser C consists of two sheets of tinfoil, 
14-1п. wide, one on each side of a sheet of 


mica, 2 mils thick, and overlapping to a 


distance of 2 inches. This I think completes 
the description of Set A. 

A word or two are now required with 
regard to the construction of the Set B, with 
which we are proposing to transmit music to 
this room from a gramophone in another part 
of the building. ‘The connections and 
dimensions are similar to those already 
described ; but in this case the aerial and 
earth are connected to an inductively-coupled 
circuit, consisting of an inductance I! (105 
turns of No. 26 c.c. wire on a cylinder 13 
inches in diameter) and a variable condenser 
С?, as shown in dotted lines in Fig. 1, instead 
of being connected to inductance I. 

Fig. 2 is a photograph of transmitting 
Set A, which is contained in a small wooden 
case 6-in. by 3-in. by 5-in. No other apparatus 
is needed, except the high and low tension 
batteries (60 and 6 volts respectively). 


Fig 2 


^ 


Fig. 3 is a radiograph of the Set A, which 
gives some idea of the sizes of the various 
parts and how they are arranged in the case. 
The lettering corresponds exactly with that in 
Fig. 1. 

Fig. ЗА is a photograph of transmitting 
Set B : after the lecture I will have it brought 
into this room for inspection. 

I will now describe the little set which 
I am using for reception. Fig. 4 is a diagram 
of connections. ‘The tuning inductance is 
wound in the form of a small hank, having 
a mean diameter of 2} inches, with 110 turns 
of No. 28 c.c. wire, with tappings for units 
and tens, a small condenser C! (made up of . 
two sheets of foil j-in. wide, one on each side 
of a sheet of mica 2 mils thick and over- 
lapping 1 inch) is connected across the ends 
of the inductance. "The units end of the 
inductance is earthed and the other end is _ 
connected to the aerial. 

` The aerial is connected to the grid of the 
valve through a small condenser C (one sheet 
of foil §-in. wide each side of a sheet of 
mica 2 mils thick, overlapping 1 inch). 
Across this condenser is shunted a grid leak 
resistance of about. 80,000 ohms. This 
consists of a strip of ordinary notepaper 
4-in. wide, soaked in Indian ink; after 
being placed in position it is adjusted to the 
best resistance by making a pencil line on 
one or both sides of the paper. For protection 
this is placed in a glass tube. 

The plate P of the valve is connected to 
one end of a reactance coil R (300 turns of 
No. 40 d.c.c. wire) wound in the form of.a 
hank, having a mean diameter of 2 inches. It 
is arranged on the end of an ebonite arm, so 
that the coupling between it and the tuning 
coil can be varied. Its other end is connected 
in series with a telephone (high resistante 
type) and a high tension battery of 60 volts, 
of which the negative terminal is earthed. 

The filament is heated by a 6-volt accumu- 
lator, the positive terminal of which is earthed. 
R? is a variable resistance made of 5 feet of 
No. 28 nickel-chrome wire, wound on a 
slate pencil. С? and C? are two small con- 
densers, either of which can be placed across 
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the telephones and high tension battery when 
required. C? has seventeen sheets each way, 
j-in. by l-in., separated by mica sheets 2 mils 
thick. C? has ten sheets each way. 

This little set will give signals on a 12-foot 
indoor aerial up to wavelengths of about 
1,100 metres. Wireless telephony from 
Croydon and Hounslow come in quite 
audibly at Richmond on such an indoor 
aerial. 

Fig. 5 is ап X-ray photograph of the 
receiving set; the lettering corresponds 
exactly to Fig. 4, and it gives an idea of the 
relative sizes and grouping of the coils, etc., 
with relation to the valve. Note that the 
reactance coil R is now swung to its position 
of loosest coupling. When the coupling is 
tight it (the reactance coil) lies immediately 
behind the tuning coil and almost touching it. 
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Fig. 6 is a photograph of the receiving set 
In its case, 9-in. by 6-in. by 2{-іп., when the 


Fig 3a 
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lid 1s closed. The whole of the apparatus is 
mounted upon the underside of the ebonite 
sheet upon which the studs, switches, etc., 
are fitted, so that, should it get out of order, 
the whole of the working parts, including the 
valve socket, come away from the case 
bodily, and thus it becomes a very simple 
matter to carry out repairs. 


Fig. 4. 


In order to make the telephone audible to 
everyone in the room I have connected the 
receiving set to a 4-valve (transformer- 
coupled) amplifier and a loud speaking tele- 
phone. In another room in this building we 
have, as already stated, a transmitting set 
similar to that upon the table before you, and 
I will now ask Mr. Bonella by its aid to 
transmit a little music to us from a gramo- 
phone, and if all goes well I think you should 
also be able to hear the ticking of a watch 
placed against the microphone. 

While we are waiting I may just mention 


a simple way we have found for eliminating: 


the noises which are heard so often when 
amplifying. We find that if a small leaky 
condenser is placed in series between the 


receiving set and' the amplifier, the noises 
are very much reduced, witliout appreciably 
reducing the signals or speech strength. We 
are using such a condenser in series with the 
amplifier this evening. 

Fig, 7 illustrates a simple method I have 
used with success as a potentiometer for 
obtaining H.T. from the direct current 
mains, instead of using batteries, It is based 
upon an instrument for supplying direct 
current at any voltage for medical purposes, 
which has recently been put on the market 
by the Medical Supply Association. 

A and B are two carbon electrodes bedded 


ла plaster of Paris in the bottom of a glass jar, 


each having a terminal at its upper end. 'T'wo 
other carbon rods C and D, also fitted with 
terminals, hang downwards from fixings in a 
movable lid L. ‘The jar is three parts filled 
with tap water, The electric light mains are 
connected to terminals A and B, the leads . 
passing through a hole in the lid L, and a 
16-candle-power carbon filament lamp is 
placed in the circuit, as shown in diagram. 

When C and D are at right angles to A 
and B the voltage at C and D is zero; by 
rotating the lid, thereby bringing C nearer to 
A, and D to В, the voltage gradually rises, 
and can be fixed at any desired value. 

We find that this arrangement efficiently 
chokes out the noises from the generating 
station and works as well as batteries. If 
bigger currents are needed, a larger lamp can 
be substituted. Of course, when this method 
Is used with the transmitting set А, it is 
necessary to place a condenser of fairly large 
capacity between the earth and the lower end 
of the inductance. A 1-microfarad condenser 
answers the purpose. 

If with so simple an apparatus results such 
as I have shown are attained, may we not 
confidently look forward in the near future 
to a much wider use of wireless telephony ? 
I foresee a time when it may be the general 
custom for us to receive our daily news in 
the mornings, while breakfasting, by wireless 
telephone. With a'small frame aerial, an 
amplifer and loud-speaking telephone, we 
may hear our news from powerful telephone 
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stations, Í see no reason why photographonic 
records could not be taken of public speeches, 
important lectures, etc., by making use of a 
Ruhmer Photographophone (Fig. 8), invented 
in 1900, so well described їп Dr. Erskine 
Murray's book on wireless telephony, and with 
which I am at present carrying out experiments 
with a view to future developments. In this 
connection I should not omit to mention 
the name of Dr. Rankine, who has been and 
I believe still is, carrying out similar experi- 
ments in this country. 

All public platforms could be fitted with a 
number of microphones, much as they are 
now for the electrophone. These microphones 
would be used to control a speaking arc A, 
or manometric flame, the light from which is 
focussed upon a moving strip of photographic 
film F. When developed this film would be 
of uneven density, corresponding accurately to 
the variations in the intensity of the light 


THE WIRELESS WORLD. 


320 


THE WIRELESS SOCIETY OF LONDON 
І 


from the arc as controlled by the voice. The 
піт could then be sent to the wireless trans- 
mitting station, where it would be passed in 
front of a steady source of light (as shown in 
the diagram for Ruhmer's reproducer), and 
the variations of light intensity produced by it 
would be focussed upon a selenium cell. The 
corresponding current variations passing 
through this cell could then be amplified 
by a series of thermionic valves, and used to 
modulate the radiations from the aerial of a 
transmitting station. So that not only would 
people hear the news but they would hear 
the actual speeches delivered word for word 
in the voices of the original speakers. Such 
photographonic records should be far more 
reliable than shorthand notes. 


To carry this dream one step further, we 


could imagine all the speeches from, sav, the 
Houses of Parliament, transmitted on one 
fixed wavelength, and other fixed wavelengths 
allotted to other important institutions, so 
that, as one sits at breakfast, one could turn 
a switch on to a stud marked “ Houses of 
Parliament," ** Albert Hall," etc., and select 
that portion of yesterday's news one wished to 
hear. Should such a system become universal 
(which one mav be permitted to doubt) 
I foresee a time when a room is set apart їп 
such an institution as this, where photo- 
graphonic records of important lectures which 
have been delivered during the week in all 
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(Top.) Ruhmefs Photographophone Recorder. 
( Bottom.) Ruhmer's Photogra phophone Re producer. 


parts of the world, are re-delivered, either by 
wireless from transmitting stations, or by 
reproduction directly from the film ‘by using 
a selenium cell, ampliher and loud-speaking 
telephone, etc., in the lecture room. This, 
together with a cinematographic reproduction 
of experiments given at the lecture, synchro- 
nized with the speech film, should give а 
most lifelike representation. 

It also occurs to me that Ruhmer’s photo- 
graphonic recorder could be employed at a 
receiving station. to take down telephonic 
messages or Morse signals in place ot a Morse 
inker or siphon recorder. It might even be 
used in line telephonv to record telephonic 
messages on ordinary telephone circuits. 

The synchronization of the photographonic 
film with the cinematographic film opens up 
great possibilities to film producers. It would 
enable plavs to be reproduced, not only in 
dumb show, as at present, but with words 
also. The ncarest approach to this at present 
is, 1 believe, the synchronization of the 
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cinematographic tlm with the gramophone. 
One objection to this arrangement is the small 
size of the records; a photographic film 
could, of course, be of any desired length. 

Quite recently the Case Research Labora- 
tory, of New York, has placed upon the 
market the “ Thalofide” cell. It is claimed 
that the electrical resistance of this new cell 
is reduced by 50 per cent. on exposure to a 
ligl.t of 0-06 of a foot-candle, from a tungsten 
hlament source, and that its response and 
recovery is more rapid than is the case with 
a selenium cell. 

If what they claim for it is true, the use of 
this cell in place of selenium should bring my 
dreams a good deal nearer to realization. 
I fear that so many ideas have crept into this 
paper that an apology is needed for having so 
far departed from my original subject. Before 
I sit down I would like to thank Mr. Bonella 
for his very valuable help in making up the 
greater part of the apparatus which we have 
used this evening. 


DISCUSSION. 

The Chairman: 1 should think, gentlemen. 
we had better have the discussion on this paper 
first. because that which we are going to have from 
Admiral Jackson in a few minutes is on a different 
subject; so l will ask if anybody would like to 
sav anything upon this very interesting paper. 
I would like to say myself that I think the experi- 
ments have been extraordinarily successful; the 
speech was really very good indeed, and the small- 
ness of the apparatus does not detract from its 
being apparently exceedingly effective. I would 
like myself to ask the render of the paper if he 
would explain a little further his device for pre- 
venting amplifiers from crackling. I think that 
is a valuable invention. The amplifiers I have all 
make the most dreadful noises. 1 did not quite 
follow his explanation; if he could put it down 
on the blackboard, I think perhaps it would be 
more easily understood. 1 would ask if anybody 
would like to say anything * 

Mr. Philip R. Coursey, B.Sc.: I think the 
Society is very fortunate in having this excellent 
description of the simple apparatus that has been 
explained to us this evening: 1 am sure we are all 
very much indebted to the author for giving it to us. 
I note that he uses what is practically a resistance- 
modulation of the transmitted current in the aerial : 
I should like to ask if he has tried any other methods. 
such as a microphone in the grid circuit, or coupled 
to it, and whether he finds this method better. 
It is usually reckoned) that for small. powers. 
resistance-modulation of the aerial is really the 
most eflicient, and that grid modulation may often 
lead to some distortion of the speech. 
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It is certainly very interesting to have an appara- 
tus of this kind using such a small open aerial. 
as distinct from the frame aerials which are more 
familiar to one for indoor working. I do not know 
if the author has tried it, but perhaps this sort of 
aerial is better than a frame aerial for short distance 
work. The use of a capacity in parallel with the 
transmitting and receiving inductances when the 
aerial is small, is not so efficient as when the aerial 
is tuned in the usual manner with inductance only. 
or when a frame is used : but probably the author 
can give us the results of his experiments on that 
point. I do not know whether it has been noticed. 
but General Squier has recently described 80me 
experiments carried out at the Signal Corps Labora- 
tories in the United States. using practically open 
helices - - ©“ resonance coils " he called them — for 
reception. Itisstated that they can be used indoors. 
The arrangement is practically a long selenoid 
wound with fine wire; it is tuned by sliding a 
metal band along it and connecting it with the 
first grid of the receiving amplifier. The descri 
tion was in the Journal of the Franklin Institute a 
short time ago,* and it was stated' that very good 
results were obtained, not only for ordinary recep- 
tion, but also for directional reception. The 
arrangement gives not merely the plane of the 
incoming signal but also the absolute direction. 
which is an advantage over the frame aerial. That 
sort of receiver. if practical for indoor working. may 
be of great value for experimental work. 

Has the author tried any comparisons between 
the use of the type of inductance described ах 
hank-wound compared with ordinary plain winding ? 
Of course, as far as the effective resistance goes. 
the lumped winding generally has higher resistance, 
and in that respect is not so efficient. When you 
have only a smal] power to deal with efficiency 15 
rather an important point. I did not notice in 
the paper any mention as to the range of the sets : 
perhaps no test has been made how far they would 
carry, but it would be rather interesting if we could 
be told something about that. A short time ago 
Dr. A. О. Rankine showed his selenium cell arrange- 
ment at one of the Physical Society's meetings. 
He hud a short film there with just a word or so on 
it that gave quite a good reproduction in the tele. 
phone. but it was generally thought that such a 
photographic method would be too expensive for 
extensive use, and in all probability. if the author's 
dreams ever come true, it may be more economical 
to employ some form of dictaphone recorder 
instead of the photographic one. 

The Chairman: Would anvone else 
make some remarks * 

Mr. C. B. Kersting : I should like to ask the 
author whether the small set here could be applied 
to medical use, so as to enable us to hear the beatiug 
of the heart or the working of the lungs? I have 
tried an apparatus which was not successful. I do 
not know whether in view of the fact that the 
apparatus shown gives such good results with the 
beating of a watch it might be successful in the 
direction I have suggested ? 


like to 


eJournal of the Franklin Institute, 189, pp. 693—714, 


June. 1920. 


9 


Ld 


THE WIRELESS SOCIETY OF LONDON 


Mr. J.Scott- Taggart, A.M.I.E.E.: With regard 
to the last speaker's remarks : I have been working 
on somewhat similar lines, not in connection with 
wireless telephony, but in connection with the use 
of a microphone in conjunction with а three-valve 
amplifier for indicating the beating of the heart 
and similar organic motions. I have found it 
of considerable value, and in consultation with 
medical men I have found that the use of an 
amplifier апа microphone in this connection is 
capable of giving very good results and indicating 
various weaknesses and faults in the organic 
character of such functions. 

There are one or two points that I would like 
to raise in connection with the wireless telephony 
set which we have seen to-night. The method of 
modulation apparently depends both on the varia. 
tion of the amount of current radiated, and also on 
the variation of wavelength ; and it is capable 
of being used on powers up to I should say about 
100 watts with considerable efficiency. Оп higher 
powers than this I think we should have to look 
for а more suitable method of modulation. 

I was very interested indeed in the photographs 
taken by X-rays. I think the author is to be 
congratulated on using this very interesting method 
of finding the interior of wireless sets, and I can 
imagine Mr. Blake occupying & great deal of his 
time by studying commercial sets by X-rays at 
night in his private room. (Laughter.) In the 
future it will obviously be useless trying to seal 
up the commercial sets placed on the market. 

In connection with the receiver there are one or 
two points in which he might improve it. For 
example he states his grid leak is 80,000 ohms; 
personally I do not think a resistance of this value 
would be any better than simply eliminating it. 
It is usual in the case of modern valves to use a 
resistance somewhere in the neighbourhood of 
1à megohms to 3 megohms. and it is suggested 
if that were 80 probably better results would be 
obtained. In his circuit he shows a couple of con- 
densers across the telephone receivers and plate 
battery. There does not seem to be any particular 
need for a couple of condensers; one would be 
quite sufficient, with capacity about 0:008 micro- 
farads. No doubt, as this paper is intended for 
amateurs, the less condensers the better. The same 
remark might almost apply to the condenser which 
he places across the aerial tuning inductance, 
though possibly as this is to gain extra wavelength 
it undoubtedly would lessen the efficiency of the 
receiver, particularly when an ordinary aerial was 
used for reception. 

The form of potentiometer which we saw to-night 
is extremely interesting, and will no doubt appeal 
to amateurs in general, not only for the specific 
purpose which he pointed out, but for general work 
where a potentiometer is required. I would suggest 
that instead of using plain water a dilute solution 
of copper sulphate would probably be more service- 
able, particularly as there would not be the bubbling 
that he speaks of. 

Mr. L. F. Fogarty, A.M.I.E.E.: I should 
like to say a few words in connection with the 
last remarks of Mr. Scott-Taygart relative to the use 
of copper sulphate. I did some experiments with 
similar things years ago, and I think he would find 


many disadvantages from using anything else but 
plain water. In the first place you get a deposition 
of copper on one of the carbon electrodes and if 
at any time you should reverse the thing you get 
а back E.M.F. If it is to be used for such delicate 
work as amplifiers you had far better stick to plain 
water, if necessary adding a little acid. In the 
majority of cases the use of plain water would be 
far better than to introduce anything in the nature 
of copper sulphate or other metallic solutions. 


Mr. J. Scott-Taggart: In suggesting the use 
of copper sulphate I also suggest using copper 
wires, not carbon rods, and in that case I do not 
think the remarks of the last speaker would apply. 
Moreover, anything in the nature of polarisation 
in а receiver is obviously most undesirable, particu- 
larly if amplifiers are being used, so, if we use 
copper sulphate with copper electrodes, any noise 
due to polarisation would be immediately eliminated, 
and I think my suggestion might be worthy of 
consideration on this ground. 

The Chairman : Before calling upon the author 
to reply I might point out that &nother way of 
recording sounds, and one that has not been 
mentioned to-night, is by means of Poulsen's 
telegraphone. The method is extremely effective 
and consists of magnetising a steel wire. "The wire 
runs between the poles of а very small magnet, 
through which the microphone current passes. 
It is à wonderful machine. and gives a most beautiful 
and clear articulation. 1 remember hearing one 
in Copenhagen fifteen years ago, and it was the 
best articulation I have ever heard on any kind of 
instrument—clearer than any telephone, even a 
microphone telephone. On an ordinary Bell 
telephone, talking into the receiver, it gives а 
clearer articulation than the microphone trans- 
mitter. The only ditficulty of the telegraphone 
was that it was rather faint. Ifit could be combined 
with an amplifier so as to increase the volume 
of sound it might work better. You could record 
an enormous amount of speech in а very small 
space. because it is only very fine wire that is used— 
about No. 28 or something of that order. I have 
never seen one of these instruments in this country, 
and I do not think that many of them have been 
made. I will now call upon the author to reply. 

Mr. G. G. Blake: I think the first thing I 
was asked was by Mr. Campbell Swinton about the 
small condenser thut we had for stopping the am- 
plifier from oscillating. It is а small condenser 
with one sheet of mica about twice the size of a 
postage stamp and a piece of foil on each side. 
It is connected in series with the lead to the grid 
of the amplifier, an extra pair of telephones being 
connected across the telephone terminals of the 
receiver in the usual manner, as if no amplifier 
were in use. 

The Chairman : In some makes of amplifiers 
they put condensers across the transformers. 

Mr. С. С. Blake: This is not across. Then 
you spoke about the other method ‘of recording, 
the Poulsen method. I have heard of it but never 
geen it. I had no idea the thing was really so 
practical. It seems to me that it is а better way 
than with the selenium cell, and well worth ex- 
perimenting with. 
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The Chairman: It is vastly simpler. 

Mr. Blake: It is vastly simpler, yes. Mr. 
Coursey asked а few questions about the micro- 
phone in the grid circuit—had I tried it in the grid 
circuit as well as in the plate circuit ? I have tried 
it in many different positions; but I have found 
the best position for this particular little set, 
using such a small power, is where I put it after 
experimenting with a great many different positions. 

With regard to the aerial, we found working with 
one of these little transmitters that we got quite 
as good results with & wire twelve feet long or even 
only six feet long as from & more elaborate frame 
aerial. We can pick up Hounslow comfortably 
with that set with a twelve foot indoor aerial. 
I have not tried to get any outside stations with а 
frame aerial, though I have tried it with this little 
set. I have not tried the helix method of tuning, 
it sounds very interesting; if there was time and 
Mr. Coursey could give us а diagram of that it 
would be perhaps helpful. 

With regard to this hank method of winding, 
we have tried it for transmission, and it was pretty 
hopeless, but for reception it seems good. The 
loss is so small that you do not notice it if you wind 
out the same amount of wire in the two ways. 
As to the range, the Post Office have stopped те; 
I have not a transmitting license and cannot try. 
(Laughter.) I might say I have applied for опе; 
perhaps I shall get one some day. 

Now I will deal with Mr. Scott-Taggart's ques- 
tions. I know that this way of modulating the 
current in the aerial is only suitable for small 
powers, but we have found it perfectly suitable for 
these little sets: I am well aware it would not be 
any use in a large power station. I do not see why 
it should not take а good deal of energy. because 
so very little energy goes through the microphone. 
Most of the energy seems to be in the inductance ; 
it is only a sort of sidewash that goes through the 
microphone. I do not know if it has ever been 
tried in a big station; 1 know they аге using 
«quite different arrangements. 

I was glad to hear about the grid leak; I was 
rather jumping at it in saying 80.000 ohms. : that 
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is what we see stated in the textbooks. I had not 
a Wheatstone bridge. I adjusted it by scratching 
a pencil lead up and down the paper until I got 
the thing to work at its best. Perhaps it was not 
80,000 ohms. (Laughter.) We found it necessary 
to put that small condenser across the tuning 
inductance in order to bridge over the'gap between 
the different stops on the little tuner. 

With regard to copper sulphate, in point of fact 
that does not work. I have tried various things ; 
water itself is hardly a sufficiently good insulator. 
The point is not to let & lot of current through the 
carbons when they are almost touching. I think 
it is very much better to have an outside resistance 
to cut the current down, merely using the device . 
for adjusting the potential. Mr. Fogarty was quite 
right there. He mentioned also the effect one would 
get with the carbon becoming coated with copper 
from the sulphate of copper in the solution. We 
have noticed a very big effect on the carbons when 
using water which, I may say, does not seem to be 
detrimental After you have been running for some 
time you find, if you stop the whole apparatus and 
disconnect it, that you get & certain amount of 
hydrogen round one of the electrodes and a current 
in the opposite direction to the value of one or 
two milliamperes. 

. The Chairman: Ladies and Gentlemen, I am 
sure you wish to accord Mr. Blake а hearty 
vote of thanks for his interesting paper and 
experiments. 

ir. С. G. Blake: One point I did not answer 
with regard to the medical] uses of this apparatus. 
It would be very useful to amplify the beatings of the 
heart from a microphone circuit, but it seems 
totally unnecessary to do it wirelessly— unless the 
doctor had one wireless apparatus at his house and 
the patient another at his. Otherwise you could 
do it direct. with an amplifier from the micro- 
hone. 

The Chairman : Shall we accord a hearty vote 
of thanks to Mr. Blake ¥ 

The vote of thanks was carried by acclamation. 

The Chairman : I will now call upon Admiral 
Jackson to give us his paper. 


THE USE OF REACTION WITH А FRAME AERIAL. 
By ADMIRAL OF THE Freer Sir Henry B. Jackson, С.С.В., K.C.V.O., F.R.S. 


I think some of those who use frame 
aerials for direction finding may be interested 
in some practical experiments I have recently 
made with one of them, as they have resulted 
In greatly increasing its sensitiveness by means 
of reaction. 

There is, of course, nothing new in the 
principle involved in the use of reaction in 
direction. finding, but I have not heard of it 


being deliberatelv applied in the manner I am 
about to describe, though others may have 
done so, and, if so, I hope they will compare 
their results with mine. 

I had better first describe briefly’ my 
receiving apparatus before the experiments, as 
it was due to the arrangements of my receiving 
circuits that the desirability of systematic 
experiments with my frame came to my notice 
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I have a good note amplifier of three valves 
with iron core transformers and the usual 
telephone reception. The incoming signals are 
rectified in the ordinary manner by direct 
coupling of the aerial or frame coil to the 
grid of an extra valve and to the negative leg 
of the filament, with an adjustable condenser 
across the terminals, In the plate circuit of 
this valve I can, at will, plug in or out a 
tuned reaction circuit and adjustable con- 
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denser. The one used in the aerial circuit is 
a variometer, with adjustable coupling to the 
aerial coil. I do not use loading coils to either 
circuit. My aerial is only 30 feet long, with 
a 30-foot T, and has only 15 feet vertical 
height between the T and the instruments. 
It is not, therefore, a very efficient one, 
but I am much cramped tor space and 
height in the part of the house in which 
I do my W/T work. 

The amplifier, rectifier, aerial 
coil and its reaction, with their 
condensers, etc., are all mounted 
on a small table, as shown in 
Fig. 1. All connections between 
various parts not actually fixed 
are made by means of “two 
pin” plugs and sockets, and 
these have never given any 
trouble from bad connections. 
It can be observed that the aerial 
coils and reaction are on the 
N.E. side and the aerial and earth 
are S.E. side of the table. 


My revolving frame is moun- 
ted under the table, and its sup- 
porting spindle projects through 
its centre, with a graduated circle 
on which is marked accuratelv 
the great circle bearings of some 
of the W/T stations. The white 
pointer shows the plane of the 
windings, and the black one its 
axis, and should therefore point 
to the station when its signals are 
at a minimum strength. 


It can be seen that the frame 
is very close to the aerial coils in 
some positions, noticeably when 
its plane is near S.W. and N.E. 

The frame is of the drum 
type, 25 inches in diameter and 
10 inches wide. It is wound 
with 70 turns of No. 22 S.W.G. 
with I.R. insulation, in two 
layers j-in. apart and the turns 
in each layer are openly spaced. 
Its inductance is 3:8 х 109 cms. ' 
and its resistance 5 ohms. The 
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ends of the wires are soldered to flexible 
leads and brought up through the table to a 
plug socket. А pin plug from the rectifier 
terminals can be plugged into this socket or 
into one connected to the aerial coils, as 
desired. | 

With no reaction fitted to either of these 
circuits the results with the frame were very 
poor, signals from such powerful stations as 
Paris being very faint and irregular in 
direction. 

I left it alone for some time whilst I tried 
various arrangements of circuits with my 
aerial. The one I adopted being direct 
coupling, with or without reaction. With 
reaction it is very efficient. I then turned my 
attention again to the frame, first picking up 
a station on the aerial and then shifting to the 
frame. I got very inconsistent results in 
strength of signals, and, for some stations, 
also in direction. For instance, on one 
occasion I found the maximum strength of 
Paris’ press signals to be nearly at right angle 
to the proper line, but very strong, whereas 
the direction of some other stations, under the 
same conditions, were nearly correctly in- 
dicated. The aerial, earth and coils, with 
their reaction, were joined up (reaction 
active), but A and E not connected to the 
rectifier. By switching these non-active coils 
off and on I found their proximity to the 
trame greatly affected the direction, particu- 
larly in the case of Paris, less so in some 
other lines of direction. I found that leaving 
the aerial, earth and all coils near the frame 
on open circuit was sufficient to eliminate 
errors in direction due to them, and, when 
this is done, the direction of all known 
stations is consistently correct to less than 1° 
and uniform, but with no reaction the signals 
are very weak. 

The “active” reaction coil of the aerial 
circuit increased the strength of the signals in 
all cases, and so at times accentuated the 
errors due to the other coils. A study of the 
relative positions of the frame and aerial re- 
action coil show that its effect should be at 
its greatest when the frame is pointing about 
S.W. and N.E., not far off the perpendicular 
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to the Paris line, and not far off the direct 
line of Poldhu and Chelmsford. This, 1 
think, fully accounts for its great effect in 
the case of Paris and its smaller effect in the 
case of these other stations. 

I have tried this aerial reaction tightly 
coupled to a loading coil in the frame circuit, 
so that its effect should be greater than it is on 
the frame circuit. This has reduced the 
errors in direction very considerably, but 
not to less than 7 degrees. Some other coils 
have also been tried with the loading coil in 
various positions on the table, and I have re- 
duced the error by these to less than 5 degrees. 
The errors in direction with the frame are 
evidently due, partly to the inductive effect of 
the aerial and its coils on the frame winding, 
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but mostly to the reaction (if used) of a coil 
which varies its effect as the frame is rotated. 
I therefore tried a coil fixed to the frame with 
its plane parallel to the plane of the frame 
windings. This has answered very well, and 
an extensive series of tests has shown it to 
be a useful and efficient fitting, which greatly 
Increases the strength of the signals and has 
ne detrimental effect on their line of direction. 
The circuit is shown in the Fig. 2. 

I tried many coils of different sizes and 
inductances, from 1 inch to 12 inches in 
diameter, and also a variometer, and adjustable 
coupling, which was the principal difficulty. 
The one I have finally adopted is fixed 
4 inches from the centre of the frame, but 
in its axis; it is 5 inches in diameter, with 
140 turns, and has about 0:8 x 1!09 cms. 
inductance. Another one almost as good was 
a solenoid, 7 inches long, 2:2 inches diameter, 
with 340 turns, and about the same inductance 
as the other ; this was symmetrically fixed in 
the axis of the frame. 

‘These reaction coils seem efficient for all 
wavelengths that the frame will receive with 
the adjustable candenser of 0:0012 mfd., 
that is about 800 to 4,500 metres. This 
htting brings in many stations which are not 
audible without it, and is very efficient for 
telephonic and any C.W reception. The 
spark and arc are rough when their intensity 
is Increased, but they are more easily readable. 
The reaction coil as fitted requires about the 
same condenser adjustment as the frame, 
which is a great convenience, as the two 
knobs can be turned at the same angular 
velocity when searching for signals. 


If the frame or coil is plugged in the 
reverse manner a different condenser adjust- 
ment of the reaction is required, as the phase 
angle will be altered, and, as a rule, the 
signals will be weaker. "With some of the 
coils used the frame and reaction circuits 
сап be transposed with little or no loss of 
strength or directive effect, .¢., the reaction 
may be in the grid and the frame in the plate 
circuit. 

I cannot trace any detrimental effect. from 
the proximity of the valves, iron core trans- 


ot mv L.F. 


formers and short leads on the directional 
effect of the frame. The reaction may cause 
some howling if it is not in phase with the 
frame. I have not tried it with H.F. ampli- 
hcation ; I think it really takes the place of 
H.F., enabling L.F. to approach the results 
which previously I could only obtain with 
both. necessitating a large number of valves in 
the amplifier. I could easily dispense with one 
valves with but little loss of 
Intensity. 


NOTE. —1 have recently tried this with H.F. ampli- 
fication and found it equally efficient. 


DISCUSSION. 


Mr. J. Scott- Taggart : Just one point I would 
like to ask Admiral Jackson, that is, whether he 
has carried out any experiments, having the grid 
coil exactly the same size as the other coil and 
rotating the two together, one inside the other ? 
Also what effect the rotation of one of the coils 
inside the other has on the bearings ? Obviously 
varying the coupling between the two coils—vary- 
ing the mutual direction— will affect not only the 
strength of the signals received, and probably, 
although the coils receiving some part of the 
incoming waves are in different directions, there 
will be some interference between the two sets of 
reception. To compensate for any variation in 
that direction it should be possible to include à 
condenser across the grid and plate, and so bring 
the reaction up to the desired point again. It 
would be interesting to hear if Admiral Jackson 
has carried out any experiments on these lines. 
Instead of having the coils connected up outside 
the set, apparently there would be nó objection 
to using other methods of retro-action than that 
described. In a resistance-coupled amplifier one 
could obtain retro-action by means of a condenser 
between one of the valves and the plate of the 
valve. In this way there would be no complication 
with extra inductances liable to pick up waves. 

With reference to his remarks about the leads, 
I think for very accurate work it would be found 
that the leads to the amplifier would certainly 
affect the bearings obtained, and to avoid this it 
would be possible-—and it is frequently done— to 
include the amplifier and connections absolutely 
inside the rotating coil. 

The Chairman: In connection with what the 
last speaker has just said I am afraid I do not feel 
very competent to discuss the subject, but I tried 
some experiments some time ago with two frames 
both in series and in parallel. They are practically 
identical frames, and 1 found when receiving con- 
tinuous waves ] got the most extraordinary results. 
I do not know that they were very useful, but they 
were certainly very interesting. No doubt it was 
due to reaction of the one upon the other, also to 
the difference of phase. between them. But with 
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spark stations it did not seem to have the same 
effect at all. Spark stations either diminished the 
effect or increased the eftect only, without making 
апу other change ; but of course with the continuous 
wave stations they altered the note altogether. 
You could tune for the note by rotating one of the 
frames just in the same way as vou could by varying 
your condenser. I may say that I have seen this 
apparatus of Sir Henry Jackson's at work. so I can 
testify to Ив operation ; it is a very compact thing. 
It is not a very large room and it is a very compact 
arrangement. Putting the frame under the table 
is a rather unusual method, and I have never 
seen anybody else do it. Usually frames are hung 
in the air. 

Admiral Sir H. B. Jackson: Mr. Scott. 
Taggart asked if I had tried, I think, two equal 
coils, one & reaction and one turning on the other. 
I have not tried two equal coils with а variable 
coupling, but I have tried two unequal ones both 
with vertical and horizontal coupling. It is hope- 
less to think you will get direction with that, but 
with a horizontal one I used it a great deal. but 
managed to do away with it. Of course that would 
not do away with any vertical component of the 
wave, but for a horizontal wave it is very useful 
indeed for tuning. It is simply a variometer. It 
had no effect on the direction, as long as vou left 
it perfectly fixed. and did not change it after you 
once started finding the direction. Is that the 
point you wanted to know * 

Mr. J. Scott- Taggart : Yes. 

Admiral Sir H. B. Jackson: Аз regards the 
two equal coils, I think I have those experiments 
' in my mind's eye to carry out on some future date. 
As to the reaction of the coil in the amplifier, I 
have not a resistance amplifier but a transformer 
amplifier. I have tried à good many experiments 
with a reaction of these low frequency transformers, 
and I find you can get very increased sound in the 
telephones, but generally. a great deal of more 
careful adjustment is required. I gave it up: so 
long as you get signals of a certain strength you 
don't want them heard all over the room. 
Simplicity is a great thing. I have tried a good 
many experiments to bring reaction into play in 
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the low frequency part. and I have had a certain 
amount of success. You can get louder signal- 
but with a loss of clearness. I think those are all 
the points to be dealt with. 

The Chairman: I will ask you to pass a very 
hearty vote of thanks to Admiral Sir Henry Jackson. 

The vote of thanks was heartily accorded. 

The Chairman: This is the last meeting of 
this session, and I have one or two announcements 
to make. I am asked to draw your attention to 
the International Aero Exhibition at Olympia 
which is going to be held from July 9th to 21st. 
at which a large quantity of R.A.F. wireless appara- 
tus will be on show, including working wireless 
telephones and various receivers. Lieutenant 
Duncan Sinclair suggests that this might be of 
interest to members, who would no doubt like to 
see what is to be seen. 

I have also to announce that al! the new members 
to the number of seven. have been duly elected. 
also that the Committee have elected Mr. А. 
Hambling as a full member ; he was previously an 
Associate. 

I have to announce that the following wireless 
Clubshave been aftiliated to this Society — the Сагай 
and South Wales Wireless Society. the Gloucester 
Wireless Society and the Newcastle and District 
Wireless Society. I think we are to be congratu- 
lated: before very lone practically all the wireles- 
societies of Great Britain will be affiliated to the 
Wireless Society of London. 

As you know, the Marconi Company have kindly 
invited members to visit their works to-morrow. 
'The train leaves Liverpool Street at 2.15 for Chelm:- 
ford, and arrangements have been made with the 
railway company to reserve, as far as possible, a 
certain number of places both first class and also 
third class for those who prefer it ; and I understand 
these carriages will be labelled with the word 
“ Marconi," so that the members should look out 
for them. There will be no further meetings ot ' 
this Society till September: before that date the 
Committee will meet, and notice of such meeting- 
as can be arranged will be sent to all members. 
The meeting is now closed. 

The proceedings terminated at 9.45 p.m. 
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.WIRELESS CLUB REPORTS 


North Middlesex Wireless Club. 
(Affiliated with the Wireless Society of London.) 
The usual fortnightly meeting was held at 

Shaftesbury Hall, Bowes Park, on June 30th, and 
was well attended. After the business of the 
evening, at which three new members were elected, 
members turned their attention to the valve receiv- 
ing set, kindly lent by one of the clubmen. This 
was connected to the Club's aerial. and signals 
were successfully received. Intending members 
should apply to the Hon. Secretary, Mr. E. M. 
Savage, Nithsdale, Eversley Park Road, Winch. 
more Hill, N.21. 

Glasgow and District Radio Club. 
(Affiliated with the Wireless Society of London.) 
At a meeting held on May 26th, 1920, it was 

decided that the usual weekly meetings of the 
Club would not be held during June. July or 
August, on account of the absence of so many 
members on holiday. In the interval the Committee 
are to meet. and draw up a syllabus for the ensuing 
session, for submission at a preliminary business 
meeting. to be held some time in September. 

A new subscription of 10s. per annum was 
agreed to, this figure to come into operation at 
the beginning of the session. The matter of a 
permit for & valve receiving set is well in hand 
with the P.M.G., and formal permission is expected 
in the course of a few days. Through the kindness 
of Mr. W. K. Dewar, Manager of the North British 
Wireless Schools, the school's aerial will be available 
every Wednesday evening for reception purposes, 
and it has been arranged that а member of the 
Committee will be in charge each evening. А 
library has been formed, and the following books 
will be available for the use of members :— Wireless 
World, Wireless Age, Year Book of WIT, Post 


Office Official List of Stations, Berne International ` 


List of Call Signs, Postmaster-General's Handbook. 

At а Committee meeting, held on June 30th, 
1920, it was decided that & smoking concert will be 
held on the Club's opening night in October. Full 
particulars and date will be notified later. Members 
who can contribute items to the programme for 
this event are invited to communicate with the 
Secretary, Mr. R. -Carlish, 40, Walton Street, 
Shawlands, Glasgow. 


The Cardiff and South Wales 
, Wireless Society. 

(Affiliated with the Wireless Society of London.) 

А special meeting of this Society was held at 
Headquarters, the Wireless Department of the 
City of Cardiff Technical College, on Thursday, 
July lst, 1920, when, in spite of inclement weather, 
there was a good attendance. The chair was taken 
by the President, Mr. W. A. Andrews, B.Sc., 
A.I.C., ete. The Hon. Secretary read the minutes 
of the last ordinary meeting, which were confirmed. 
A code of rules drawn up by the Committee two 
meetings ago was read and unanimously approved, 
it being resolved to place them in the printer’s hands 
immediately. A telegram was read from Captain 
C. Н. Bailey, of the Royal Automobile Club (Vice- 
President of the Society), advising us that Mr. 
MeMichael, of the Wireless Society of London, 
desired him to state our affiliation with the Wireless 


Society of London had been effected, and also 
notifying us of the telephony tests from Chelmsford 
that evening. A letter was read from the Halifax 
Wireless Club, requesting а copy of our rules for 
their guidance. It was decided that the Secretary 
be authorised to forward the Halifax Club a copy 
of the rules as soon as they are ready. The Secretary 
having opened a current account with the Mountain 
Ash Branch of Lloyd's Bank, Ltd., it was resolved 


` that the bank be authorized to honour all cheques 


signed by any two persons of the following— the 
President, the Hon. Secretary and the Treasurer. 

The Hon. Secretary had been previously advised 
by M. le Général Ferrié (Inspecteur Général de- 
Services de la Télégraphie Militaire, Paris) а 
Vice-President and Honorary Member of the 
Society, that he would send the Society a special 
and exclusive message via the high-power wireles- 
station at Eiffel Tower, Paris, on July Ist, when the 
members were assembled. Having previously 
connected up 18 valves in cascade to а Brown's 
Loud-speaker, when F.L.’s preliminary call came 
through, the terrific strength of signals surprised 
even those who had expected very loud signals. 
For the benefit of Press representatives present the 
Secretary transcribed the signals on to a blackboard 
—‘* General Ferrié апа F.L. send their test regards 
to the Cardiff and South Wales Wireless Society 
for its general meeting, and heartily wishes the 
continuance of the cordial British-French colla- 
boration in Wireless -- F.L.” 

The Hon. Secretary was afterwards instructed to 
write to the General, expressing the hearty appre- 
ciation of every individual present, and the thanks 
of the Society as a whole. for this most signal 
honour. The meeting then dissolved, some remaining 
in the lecture hall to listen to a most instructive 
and interesting lecture given by the President on 
“ Early Wireless Apparatus, the Hertz Oscillator. 
the Coherer, etc.". while others adjourned to the 
telegraphy room for Morse practice. The remainder 
were most interested operators of the 18-valve 
amplifier, which never fails to provide us with new 
freak signals. At 9.30 p.m. the majority of the 
members had left to catch their respective trains, 
but a few remained to listen in for the telephony 
from Chelmsford Station, which always comes in 


. remarkably strong. 


The Hon. Secretary desires to announce that the 
list of members is almost ready for the printer, and 
anyone desirous of being included in the said list 
would do well to enrol immediately. The sub- 
scriptions are fixed as follows :—a minimum of 5s. 
per annum for Full Members and Corresponding 
Members, and a minimum of 2s. 6d. per annum for 
Associate Members. Members are at liberty to 
subscribe any other amounts they wish. Further 
particulars can be had from the Hon. Secretary. 
Mr. A .E. Hay, 6, Oxford Street, Mountain Ash. 


Bristol Wireless Association. 
(Affiliated with the Wireless Socicty of London.) 
A meeting of this Association was held in the 

Physics Lecture Theatre on July 2nd, at 8 p.m.. 
Mr. E. С. Atkinson being elected to the chair 
owing to the absence of the Chairman. Dr. Hodzeson 
(who is well known in the scientific world, especially 
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in the wireless branch) delivered a lecture on the 
principles of wireless telephony. At the conclusion 
of the lecture a number of questions were asked. 
The chairman then moved a hearty vote of thanks 
to Dr. Hodgeson for the trouble he had taken, 
which vote was seconded by Mr. А. C. Davis. The 
next meeting will be held on Friday, Juiy 30th.— 
Hon. Secretary. Mr. А. W. Fawcett, 11, Leizh Road, 
Clifton, Bristol 

Wireless and Experimental Association. 

{Affiliated with the Wireless Society of London.) 

At a meeting on July 7th Mr. C. Saunders in 
the chair, the speech and musical trials of the 
Marconi Chelmsford installations formed a principal 
topic of discussion. Many of the members who had 
made their own receiving apparatus were searching 
for broken wires, when the failure occurred in the 
early part of the trial of the 6th, but were put at 
ease by the subsequent perfection of signals and 
the explanation that the failure was due to causes 
local to Chelmsford. 

The proposed field day and the annual general 
meeting fixed for August 4th were discussed. 
Mr. Bates had a proposal for using’ the mercury 
arc for a wireless telephone transmitter. Messrs. 
Weeks and Kloots, Junior, established wireless 
connection between the gas and water pipes of 
the building and intercepted F.L. in the act of 
calling up Constantinople. Hanover, Elvise and 
Horsea were also heard. Mr. Sutton followed with 
some data on frame aerials.--Hon. Secretary, 
Mr. G. Sutton, 18, Melford Road, East Dulwich, 
SN. E. 

Manchester Wireless Society. 
(Affiliated with the Wireless Society of London.) 
Wednesday, June 30th.—At а special General 

Meeting, held at the Club Room, a special Advisory 
Committee was elected to deal with technical 
questions in wireless telegraphy and telephony and 
such allied subjects ав may occur from time to time. 
Members, Mr. А. Couyoumjdian. Mr. Y. Evans, 
Mr. D. J. Davies. Mr. J. McKernan was elected 
Chairman of the Society, and assured the members 
of his heartiest support. A vote of £20 for the 
purpose of obtaining necessary equipment for the 
Club Room was unanimously carried. 

Arrangements were made for members to visit 
a large generating station in the Manchester 
district, under the guidance of Mr. D. J. Davies. 
Three new members were introduced. After other 
business of the Society had been dealt with the 
Chairman, Mr. J. C. А. Reid, declared the meeting 
closed, 

As a result of information received from the 
Wireless World, several members tuned for the 
Chelmsford. demonstration on July 6th; both 
voice and gramophone were heard clearly and 
distinctly on a frame aerial coupled to а one-valve 
circuit, 

Communications re membership should be 
addressed to the Hon, Secretary. Mr. J. H. Evans, 
7. Clitheroe Road, Longsight, Manchester. 


The Birmingham Experimental 
Wireless Club. 
The usual weekly meeting was held on Wednes- 
day. June 30th. Mr. L. Dore was again our lecturer. 
The subject, "' Duplex. Telegraphy," was very 


‘book of experience, 
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ably dealt with, many questions being asked on 
interesting points, and all who were present gained 
some very valuable instruction. Mr. Dore was able 
to illustrate his subject with two complete sets of 
instruments which he was fortunately able to get 
the loan of. 

The subject for next Wednesday is '* Continuous 
Wave Transmission," by Mr. Woodcock. 

The Club is open to receive а few more members, 
and any who may be interested in wireless are 
invited to communicate with the Hon. Secretary. 
Mr. А. T. Headley, 255, Galton Road, Warley, 
Birmingham. 


Gloucester Wireless and Scientific 


А very successful meeting was held on the 2nd 
inst., when, in addition to various discussion, part 
of the evening was devoted to buzzer practice. 
The Hon. Secretary has been experimenting with 
honeycomb inductances, and is securing very 
successful results. Membership is steadily increasing 
and the Club is looking forward with eagerness to 
the time when the aerial and apparatus are finally 
installed.—Hon. Secretary, Mr. J. Mayall, Burfield 
Lodge, St. Paul's Road, Gloucester. 


Amateur Clubs.—It may interest our readers 
to know that there are in the United. Kingdom 
forty-one Clubs, formed for the purpose of studying 
and practising Wireless Telegraphy and Telephony. 
Of these Clubs, twenty аге affiliated with the 
Wireless Society of London. As far as we are able 
to gather from our records, the total number of 
Amateur Club members in the United Kingdom is 
approximately, 1,500; but since the honorary 
secretaries of many Clubs have not apprised us of 
further membership, our figures must necessarily 
be short of the actual total. 

We take this opportunity of pointing out that a 
number of Clubs have become lax in the matter of 
sending in reports of their meetings, and, in so 
doing, are helping to defeat the amateur cause. 
There are, as shown above, forty-one Clubs for 
whom we could publish reports each month, yet, 
as enthusiastic as the members of those Clubs 
profess to be, never have we been called upon to 
publish a number of reports so high as forty-one. 

The publicity of these columns is open to all 
Clubs, formed and forming, and, speaking from the 
nothing succeeds without 
publicity ; no Club can grow without support. 
Let each Club send in its report ; let each Club 
make known its movements to other Clubs; let 
all Clubs make their existence known, and so 
advance the amateur cause. There are still wanted 
to form Wireless Clubs at Bournemouth, Spalding, 
Doncaster, Exeter, Grimsby, Aberdeen, Rugby and 
Glasgow. Those interested should communicate 
with Mr. T. H. Dyke, Hill Garage, Bournemouth ; 
Mr. W. G. A. Daniels, Pinchbeck Road, G.N.R. 
Crossing, Spalding ; Mr. A. H. Wasley, Glenholme, 
Ravensworth Road, Doncaster; Mr. Н. E. Alcock, 
1, Prospect Villas, Heavitree, Exeter; Mr. C. 
Hewins, 42, St. Augustine Avenue, Grimsby ; 
Mr. W. W. Inder, Crown Mansions, 41, Unions 
Street, Aberdeen; Mr. A. T. Cave, 3, Charlotte 
Street, Rugby; Mr. W. Mitchell, 237, North 
Street, Charing Cross, Glasgow. 
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PAGES FOR 


Under this 


heading we publish COMPLETE 
specially designed and written for beginners in wireless work. 


BEGINNERS 


instructional articles, forming a series 
Hardly any mathematics 


will be introduced, and we hope to present the fundamental facts of wireless in such a 
manner as will prove attractive to a much wider range of students than that for which 


this series is primarily intended. 


DAMPED AND UNDAMPED WAVES. 


ETHER waves sent out from a 
transmitting station radiate in all 
directions, and will thus affect 
every receiver within range. 
Scientists cannot prevent this to 

any great extent, but they can make it a 
dificult matter for “stranger” receiving 
stations to intercept messages not intended for 
them. ‘To explain how this is accomplished, 
let us revert:to the tuning-fork analogy, 
which was of importance in explaining 
“ tuning." 

Suppose we had a number of tuning-forks 
of different frequencies, mounted on a board. 
If the board were struck a heavy blow with 
a hammer, all the forks would be set vibrating 
to a greater or less extent, and it would be 
impossible for us to single out one that would 
vibrate while the others were silent. 

But if, instead of the hammer, we were to 
place on the board a tuning-fork of the same 
frequency as the one required to sound, then, 
on setting this one vibrating, the fork of 
corresponding frequency would vibrate, and 
the others would not be affected. 

So, whereas in the first case it was impossible 
to single out one fork which should be 
affected, in the second any desired fork can be 
made to vibrate, irrespective of the others, by 
simply exciting it by one of the same fre- 
quency. 

The essential difference between the two 
methods is this. The hammer transmits a 
single powerful impulse which, so to speak, 
forces vibrations on the tuning-forks. The 
exciting tuning-fork emits a number of small 
correctly timed vibrations, which will only 
affect the fork of the same frequency, z.e., the 
one in tune. | 

Comparing this with the electrical case, we 


see that if we wish to single out one particular 
circuit for the reception of the message, we 
must transmit the latter by means of a series 
of small regularly-occurring impulses, or, 
technically speaking, we must employ feebly- 
damped waves of low amplitude. (Fig. 1 
will recall the difference between highly 
damped and undamped waves). 

If the receiver is exactly in tune with the 
transmitting station these small waves will 


DAMPED 


UNDAMPED 
Fig. 1. 


occur at the correct intervals to augment the 
induced oscillatory current, and produce a 
maximum effect in the circuit. Other receivers, 
unless they are also exactly tuned, will not be 
affected, because the frequency of vibration 
of the waves will not be the same as the 
frequency of the receiving aerial. 

On the other hand, strongly-damped wave 
trains of a high amplitude will force the 
neighbouring receiving aerials into oscilla- 
tion, and it thus becomes difficult to prevent 
the broadcast transmission of any message. 

Now, let us see how it is possible to transmit 
trains gf damped waves from a coupled 
oscillatory circuit. We saw how an oscillatory 
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current can be induced in a coil placed near 
the coil forming the oscillatory circuit. 
Essentially this induction of currents consists 
in a transference of energy from one coil to 
the other. The potential energy of the 
charged condenser becomes kinetic energy 


PRIMARY 
| 


SESS RORY 
і | 


Fig. 2. 


when the current is oscillatory, and this 
kinetic energy is transferred to the secondary 
circuit. Now, since energy cannot be created 
or destroyed, it follows that the oscillations 
in the primary will decrease as those in the 
secondary increase, until finally the primary 
oscillations have died down, when the second- 
ary oscillations are a maximum. Now what 
happens ? During the time the spark is passing 
in the primary circuit the secondary circuit 
is oscillating, and radiating lines of force 
which cut the primary, and start it oscillating 
again. ‘These oscillations increase at the 
expense of the secondary, until finally all 
the energy is transferred back to the primary 
circuit. The cycle of operations then goes 
on as before, until the oscillatory current 
dies away altogether as a result of energy lost 
by radiation and in the resistance of the 
circuit. This transference of energy can be 
diagrammatically represented by Fig. 2. In 
this we see that the primary oscillatory current 
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is zero when the secondary current is a maxi- 
mum, and vice versa. 

The resultant waves emitted by the aerial 
will be of irregular amplitude, and will con- 
sist in reality of two wave trains having 
different frequencies corresponding to the 
primary and secondary circuits. 

For selective receiving, however, it is 
essential that the waves transmitted be of 
low amplitude and constant frequency. Ob- 
viously, then, we must. prevent interference 
between the primary and secondary circuits. 

This is done by causing the primary to 
start a train of oscillations in the secondary 
coil, and immediately opening the primary 
circuit. Oscillatory currents cannot be in- 
duced in a coil on open circuit, and thus the 
secondary will not transfer its energy back 
to the primary. The primary circuit can 
be opened almost immediately by causing 
the spark to die away as soon as it is formed, 
or in other words, by quenching the spark. 

It was discovered that a spark which took 
place between metal plates or discs was far 
more rapidly quenched than one which passed 
between metal spheres. ‘This is probably due 
to the fact that the metal plates offer a large 
cooling area to the hot gases, and prevent 
their continuance. 

A number of these metal plates may be 
put in series, separated by a small air gap. 


(See Fig 3). 


The high-speed disc discharger, invented by 
Marconi, was an improvement on the sta- 
tionary plates. In the disc discharger a 
number of contact studs were fixed round 
the circumference of an insulated disc, 
which was driven by a high-speed electric 
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motor. Each of these contacts in turn came 
opposite a pair of fixed spark knobs and allowed 


a spark to pass. 
by the movement of the rotating stud, and 
also by the rush of air through the gap. 
(Fig. 4.) 

The oscillations in the primary coil are 
abruptly stopped by this means, and the 
timing of the discharge also can be kept under 


It was instantly quenched 


control. The number of discharges of the 
condenser in a given time obviously depends 
on the number of studs which pass the spark 
electrodes, and the rate at which the wave 
trains are produced can be varied by varying 
the rate of discharge. It is only necessary 
therefore to alter the speed of rotation of the 
disc to be able to vary the wave trains from 
isolated groups to pragucally a continuous 
series waves. 


ADVICE TO 


We have recently received a vory interesting 
letter from Mr. F. W. Emerson, dealing with the 
elimination of noises due to the proximity of 
electrical generating stations. For the information 
of amateurs similarly troubled we have pleasure 
in publishing Mr. Emerson's experiences : --- 

‘My station is situated about 100 yards away 
from an electrical transformer sub.station, the 
latter supplying the house with 200 volts direct 
current. On first obtaining my receiving licence 
I used а crystal detector, and was much disturbed 
by strong noises from the said electrical station, 
especially in the region of 1,000 metre wavelength. 


Let us return to a consideration of the 
secondary circuit, and see how the quenching 
of the spark affects the waves transmitted. 

As noted before, the primary circuit is 
only closed for a sufficient length of time to 
start the oscillations in the secondary circuit. 
The primary circuit is then open, so the 
secondary will oscillate until the current dies 
away from the effects of radiation and 
resistance in the circuit. 

The current in each circuit will be as in 
Fig. 5, and the aerial will therefore radiate 


PRIMARY 


SECONDARY 
Fig. 5. 


a wave train of uniform frequency, and 
feebly damped. Because of the fact that these 
small wave trains only affect receivers which 
are in tune, they are easily prevented from 
affecting other receiving stations within range. 


AMATEURS 


I found, however, that if I broke the house-lighting 
circuit by means of the usual double-pole switch 
adjacent to the meter, no interfering sounds could 
then be heard. 

" Recently I have installed a single-valve receiv- 
ing set, after the pattern of Reed's receiver, men- 
tioned in the ` Proceedings of the Wireless Society 
of London’ some time ago, and find that noises 
from the house wiring are now very slight, even 
without breaking the house supply. This has 
obviated the necessity of plunging the house into 
darkness in order to pick up weak signals, and 
thereby incurring the wrath of the other members 
of the household.” | 
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The CONSTRUCTION of AMATEUR 
WIRELESS APPARATUS 


How to make a Direction Finder ( Part III). 


N winding the coils of the Direction 
Finder or Radiogoniometer care should 
be taken that the two windings are 
evenly wound and at right angles to each 
other. They should also both be wound 
in the same direction, 7.e., from start to finish 
both should be clockwise or anti-clockwise. 

As soon as the winding is completed a 
test should be made to determine the electro- 
magrietic accuracy of the “ Radio." To do 
this it is necessary that the windings should be 
mounted on the base and connections made 
to the proper terminals. The base should 
have the 360 degree circular scale fitted so 
that accurate readings of the search coil may 
be taken. "The 0-180 line of the scale should 
lie at right angles to the line of terminals— 
the “ nought " point on the scale being nearest 
the 8 terminals. The pointer should be 
temporarily fixed to the top spindle of the 
search coil and should point along the plane 
of the coil, z.¢., along the winding. 

Each winding is in two sections so that 
a condenser may be connected in the middle 
of the coil. Connect the start of section 
one of winding one to terminal A and the 
end of the first section to B. Connect the 
start of section two to C and the finish to D. 
Join up winding two to terminals E A G H 
in the same way. Join the ends of the search 
coil to the terminals R. 

Procure a buzzer or some form of current 
interrupter and a dry cell. Connect the 
buzzer and cell in series with. terminals А 
and D. Join B and C with a short lead 
and connect a pair of low or high resistance 
telephones across the search coil at R. If 
the buzzer is buzzing an interrupted current 
will be set up in the search Соп giving signals 
in the telephones. “he strength of these 
signals will vary according to the relative 
positions of the field coil and search coil. It 
will be found that maximum signals are ob- 


tained with the two coils in the same plane, 
t.e., at 135° and 315? and zero points found 
with coils at right angles, 7.¢., 45? and 225°. 
Carefully note the actual zero points obtained. 

Now connect the buzzer and cell to 
E and Н and join F and G together. This 
winding, being at right angles to the other 
winding, will give maximum and zero points 
at right angles to previous positions. Maxi- 
mum signals will be obtained at 45? and 225? 
and zero points at 135? and 315°. Carefully 
note these two zero points. 

Next compare the positions of the zero 
points ; they should be exactly 90? apart. 
If they are within 1? of 90? apart accurate 
results may be expected. If the error is 
much greater than 1°or 2°one of the windings 
should be rewound and the test carried out 


again. 
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If now the two windings are connected 
in series bv joining D and E (the condenser 
terminals being short circuited) zero signals 
will be obtained at 90* and 270°. 

If the windings are connected in series by 
Joining D and H and connecting the buzzer 
across А and E zero signals will be obtained 
at 0° and 180°. 


From this it will be seen how it is possible 
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to get the bearings 90° out if the aerials are 
inaccurately connected to the D.F. terminals. 
When the Direction Finder is complete it 
may be connected up to the aerial and an 
existing receiver for a test. When using only 
a crystal receiver with note magnification 
the aerial circuits should be tuned by means 
of variable condensers connected up as shown 
in Fig. 1. 
equal capacity—the actual value being de- 
termined by the wavelength range desired 
and the size of the aerials. For 600 metres 
a 0-0005 mfd. variable condenser will be 
sufficient. Longer wavelengths may be ob- 
tained by means of block condensers connected 
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in parallel, the variable condensers being used 
for balancing. When adapting an existing 
tuning circuit the condenser in the search 
Coil circuit (which may be the receiver aerial 


These condensers should be of. 


condenser) may be connected either in series 
with the search coil and tuning inductance 
or across the two inductances in parallel 
according to whether the amount of induc- 
tance in circuit is too small or too great for 
tuning to the desired wavelength. 


Fig. 2 shows the method used to tune the 
D.F. aerials, each aerial being tuned separately. 


‘The four aerial leads are brought close to 


the wavemeter inductance when being led 
to the D.F. terminals. With the buzzer 
going one aerial circuit is opened and the 
other tuned. Then the tuned aerial is 


‘opened and the other one connected up and 


tuned. After the aerials are tuned the only. 
adjustment to be made is to rotate the search 
соп. 


A good method of adjusting the D.F. for 
bearings is to get a known station—whose 
actual geographical position is known, z.e., 
so many degrees east of north, and to adjust 
the search coil pointer until that station's 
signals vanish, and then adjust the scale to the 
degree position corresponding to the position 
of the station. 


For direction finding maps, the ordinary 
maps based on Mercator’s Projection are 
not accurate, and it is necessary to use a map 
based оп Gnomonic projection. At a later 
date an article will be written in which the 
construction of such a map will be described. 


"SOLD OUT"! 


Wireless World, place а standing order with your newsagent or 


| Е that is what you hear when you try to get your copy of the 


bookseller. 


It is' not advisable to miss a copy, intending to obtain 


it later for binding, because you may be again disappointed ; many 
people are still trying to find back numbers of this magazine. 
Please notify all cases of difficulty in obtaining the Wireless World 


to the Circulation Manager, The Wireless Press, Mis 


Henrietta Street, W.C.2. 


12 & 13, 
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BOOK REVIEWS 


MANUAL OF RADIO TELEGRAPHY 
AND TELEPHONY. (Fifth Edition.) 
Bv Сарт. S. S. Ковіѕох, U.S.A. 

Reviewed by Captain D. W. Todd, U.S.N., 
and Comdr. S. C. Hooper, U. S. N. 
Baltimore: The Lord Baltimore Press, 

$1.50, postpaid. London: S. Ren- 
tell & Co., 10s. Pp. 307. | 


HIS manual is intended for the 
use of students of wireless tele- 
graphy and telephony, descriptions 
of apparatus most commonly used 
being given in detail. 

This volume is the fifth revision of that 
which was originally written by S. S. Robison, 
when Lieutenant, in 1907, and though the 
book is highly instructive, the first few 
chapters, which in themselves form the major 
portion of the book, are not written in such 
a way as to hold the reader's interest. 
Containing long descriptions of elementary 
principles, these chapters, in their endeavours 
to make the subject clear, would seem to be 
overdone, and a little more credit given to 
the student’s intelligence and general know- 
ledge would in no wavy obscure the meaning 
the author would wish to convey. 

Chapters I to V deal with static charges 
of electricity, magnetism, the utilising of 
magnetic fields for the production of electric 
currents in dynamos, the means of increasing 
the potential of the currents produced ; how 
bv means of these high potential currents 
large charges mav be forced into condensers, 
and how by discharging these condensers we 
. mav produce electric or ether waves. 

Chapter VI embraces transmitters of 
various types in a clear and interesting 
manner. Оп page 116 may be found many 
interesting facts concerning condensers and 
their dielectrics, and here the author is less 
laborious in his "writing. 

Chapters VII and VIII explain the 
Poulsen arc, giving theories, diagrams. and 
methods of wiring. ‘The valve, which is 
ever becoming more prominent in wireless, Is 


given worthy attention in these same chapters ; 
Its uses as a transmitter as well as a receiver, 
its advantages, characteristics and theory, 
together with diagrams of circuits, being 
given full description. On page 138 the reader 
will find a history of the valve and its advance 
in wireless telegraphy ; the names of com- 
panies who have experimented, the dates of 
such experiments.and their results. | 

Chapters IX and X deal exclusively with 
receiving apparatus and aerials of various 
systems and types, both chapters abounding 
with illustrations. Chapter X is especially 
interesting, in that it gives a pleasing account 
of the “ grounded loop aerial," which is so 
extensivelv used on submarines, and tells 
also of the “underground antennz,” which 
first came into prominence in 1916. "The 
advantages of this latter aerial over the 
overhead system are embodied in its direc- 
tional characteristics, its cheapness and its 
partial elimination of atmospherics. The 
chapter concludes with a full description and 
explanation of the Alexanderson “ Barrage 
Receiver.” 

The much-used wireless service between 
Furope and America makes Chapter XII 
particularly interesting, in that it deals with 
the high-power stations engaged їп the 
maintenance of such service. “The various 
systems used, the manv difficulties which had 
to be overcome, make both instructive and 
interesting matter. 

Now that wireless is accepted as a part of 
aircraft equipment, the student would do 
well to studv the methods adopted for the 
generation of power, the arrangement of 
aerial and the difficulties of “ earth.” Chap- 
ter XIII deals with the subject in a very 
capable manner, and is illustrated with 
photographs of actual machines. The re- 
mainder of the book mainly concerns installa- 
tion, adjustment and measurement, together 
with the care and operation of apparatus ; 
much useful data is given in tabular torm, 
with extracts from laws and regulations 
concerning wireless 
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QUESTIONS AND ANSWERS 


NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 


should comply with the 


following rules —(1) Questions should be numbered and written on one side of the 


paper only. and should not exceed four $n number. (2) Queries should be clear and concise. (3) Before sending 


on their 


questions readers are advised to search recent numbers to see whether the same queries have not been 


dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) AU queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or. tf so desired, under a '* nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


H.A.H. (Liverpool) sende a sketch of a receiver 
(Fig. 1) which he wishes to make with a range of 
300—30,000 ms. He asks (1) The number of turns 
on А., R., and SH for 30,000 ms. (2) Proper 
maximum capacity for K, and K,. (3) Criticism 
of the circuit and the use of No. 32 wire on 44" 
formers for the inductances. (4) Is it necessary for 
R and SH. to be wound on separate formers, or tf they 
could be wound on one former and then coupled as one 
coil to A. 
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It is very difficult to make а receiver for such an 
extreme range of wavelengths, and such a receiver 
would be almost useless on & standard P.M.G. 
aerial. We strongly advise you to adopt a less 
ambitious maximum. 

(1) If you insist on the 30,000 ms., with 44” 
formers and No. 32 wire you might try making 
coil A (single layer) about 2 yards long, SH about 
l yard, and R, say, about 9”. 

(2) K, and K, should each be about 0:0005 mfds. 

(3) The set is quite good, but would be improved 
by connecting the aerial circuit up as in Fig. 2. 
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TO POTENTIO- 
= METER 
Fig. 2. 
(4) R and SH might be combined as you suggest 


In practice however, it is often more convenient to 
keep them separate. 


J.W. (Leith) asks (1) For definitions of the 
“versine " and “coversine.”” (2) The approximate 
resistance suitable for measuring signal strength with 
a Marcont Type 31 receiver. (3) Whether tilting 
a single coil frame aerial out of the vertical would 
alter its capacity. (4) Which of two booka of wireless 


formule goes most fully into details of subjects like 


the following :— Frame aerials, gnomonic and similar 
maps, aerial factors and actual transmission formula. 

(1) Versine= 1 —cosine. 

Coversine= 1 —sine. 

(2) We presume you mean by the shunted 
telephone method, which gives results which are 
only fairly satisfactory. If this is so you could 
use No. 32 Eureka, of which you will require not 
less than } lb. 

(3) The effect would be inconsiderable. 

(4) A difficult question. One might cover some 
of the subjects and not the others. See Wireless 
World (last vol.), and the 1919 Year Book for maps; 
article on Frame Aerials just published in the Wire- 
less World. For transmission formule see hand- 
books of Eccles or Fleming. 


C.E.W. (New Cross) senda a sketch of a receiving 
Jigger and asks (1) If tt will be satisfactory. (2) He 
also proposes to get a wave range of 1,100 to 18,500 ms. 
by changes of capacity only in his circuits, and 
wishes to have the possibility confirmed. 

(1) The jigger shown is of variometer type, the 
outer coil being wound with 1,000 turns of wire 
in "7 layers and the inner spherical also wound 
with 1,000 turns in many layers in a deep groove. 
This type is guile unsuitable. No multilayer coils 
should ever be used for a receiver inductance. 

(2) No doubt this method is possible, but in 
determining the sizes of condenser you have: 
neglected various points, such as (a) your aerial 
has inductance as well as capacity. (b) The aerial 
capacity is not located in the A.T.I. and therefore 

utting the A.T.C. across the A.T.I. does not put 
it in parallel with the capacity of the aerial. These 
considerations make your resulta quite incorrect. 


(The sample of aerial wire you send does not 
appear very satisfactory. There is too little wire 
in the cross section, and the mechanical strength 
will probably be poor. Also, insulation of the ex. 
posed part of the aerial is quite unnecessary.) 


J.S. (Bournemouth) sends a diagram ( Fig. 3) ofa 
receiving set and asks (1) Best values for jigger 
primary and secondary for a maximum wavelength 
of 10,000 ms. (2) Particulars of jigger primary 
and secondary using pancake coils. (3) Values for 
grid leak and condenser. (4) Criticism of circuit. 

(1) P should be at least 30,000 mhys., S might 
be about 25,000 mhys. 
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(2) Dimensions will vary with type of pancake 
chosen. Say 600 turns of No. 32 on а former 
20 oms. outside diameter by 4 cms. internal diameter 
for primary апа 500 turns on а similar former for 


secondary. | 
iq E 0:0002 mfds. for condenser; 3 megohms for 


GRID LEAK 


Fig. 3. 


(4) Circuit is somewhat unusual but may work 
satisfactorily.. You may find it necessary to try 
other values of the condensers marked 0:0005 mfds. 
for successful C.W. working; telephones should 
be on other side of H.T. battery. | 

G.P. (Crouch End) sends dimensions of pro 
receiver, Aersal—'10' long, single wire. 10’ lead $n; 
60.45 ft. high. Inductance—4}’’ diameter wound 
with 26 enamel wire for 530 turns. Condenser— 
Air, with 12 fixed zinc plates, 34" x 12", and 11 
moveable 9"x14". (Capacdy works out to 
0:0004 mfde.) 1/16 between plates. Detector— 
“ Permante " and copper wire. And asks (1) What 
wavelength he might hope to tune to (2) If the following 
dimensions of loose coupler will be correct. Primary— 
10:5 ота. diameter wound for 16 ота. with No. 24 
enamel wire. Secondary—8 cma. diameter wound for 
16 ста. with No. 28 silk wire, with tappinge. (3) 
What wavelength he will get by introducing this. 
(4) If a circuit shown is the correct way to do so. 

(1) It is difficult to say exactly—possibly about 
1,000 ms, 

(2) Yes. 

(3) About 3,500 ms. 

(4) Certainly. 

E.H.D. (Weymouth).—(1) The Aldebaran Sig- 
nals sent out by Lyons and Nantes are fully 
explained in our issue of July 10th. (2) The infor- 
mation required is contained in the 1920 edition 
of the Year Book of Wireless Telegraphy and 
Telephony ; you may be able to obtain the Inter- 
. national Berne List by applying direct to the 
Bureau of the International Radio-Telegraphic 
Convention, Berne, Switzerland. Failing this, we 
suggest you apply to the Secretary of the G.P.O., 
London. 

EBOR (York).—There are no degrees given for 
Wireless. In the third year of the course prescribed 
at University College for an Electrical Engineering 
Degree students may specialise in Radio work. 

R.M. (Leicester).—(1) We know of no periodical 
devoted solely to electro-plating. Articles on this 
subject appear from time to time in the various 
electrical magazines and in publications such es 
Work, Hobbies and the English Mechanic. (2) We 
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do not know the best book about electro-plating, 
but you might try ''Eleotro-plating and Metal 
Refining," by Watt & Phillips, 14s. net : publishers, 
Lockwood & Son | 

W.C.Y. (Colchester).—(1) " The Elementary 
Principles of Wireless Telegraphy " (in two parts) 
and “The Oscillation Valve.” (2) Yes; it is 
necessary to have a licence for any wireless set. 

D.B. (Greenwich).—We are not sure about 
Greenwich being а area, although we 
believe that Woolwich is. Apply to the Secretary, 
G.P.O., London. 

*" RADIO *’ (Kensington) (1) Sends a valve 
circuit (Fig. 4) for criticism and (2) Sends a diagram 
of a proposed telearaph and telephone transmitter, 
( Fig. 5) with а frame aerial of 100 turns on a former 
2M square: a tuning inductance, L, of 3” diameter, 
6" long and wound with 30 8.W.G. enamelled wire ; 
a reactance, В, 23" diameter, 3" long wound with 


"T E a 


Fig. 4. 


30 S. W.G. enamelled wire, asking tf it would transmit 
from one room to another. (3) How far б might 
transmit to a single valve receiver. 

(1) The circuit shown is quite a good one. It 
would probably work better however with an 


.A.T.L ín the aerial. Dimensions of reaction coil 


should be about right for tuning coil as shown. 


Fig. 5. 


(2) Presuming, as you say, that inductance and 
capacity are al-out right this set might do the work 
you suggest, with a high resistance microphone. 
It would be improved by а condenser across the 
H.T. battery, and also by coupling the microphone 
inductively to the grid circuit, putting a dry 
battery in series with the microphone. simpler 
method which should be effective with a fairly 
low resistance microphone wou'd be to put it in 
series with the frame aerial. 

(3) Difficult to say; possibly a mile with good 
sets. 

P.R.C. (near Leeds).—(1) Apply to the Secre- 
tary, G.P.O., London. (2) You might try “ The 
Wireless Experimenter’s Manual,” by E. E. Bucher 
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(The Wireless Press, Ltd.), and follow the con. 
structional articles which began early in the present 
volume of the Wireless World. (3) We strongly 
recommend you to join a wireless club. | 

J.H. (Manchester).—The Radio Communica- 
tion Co., 34, Norfolk Street, W.C.2., The Alfred 
Holt S.S Co., 8, Billiter Square, E.C.3., Siemens 
Bros., Woolwich, S.E.18, the L. S. W. R., and the 
S.E. & C.R. 

W.C.H. (Brighton).—(1) The Army, Navy, 
Nautical and Aeronautical professions generally, 
and, of course, in the profession of Telegraphy. 
(2) Apply direct to the Railway Companies, say, 
the L.S.W.R. or the S. E. & C.R. (3) Apply to the 
G.P.O., the various cable companies, or Marconi's 
Wireless Telegraph Company. 

S.R. (Macclesfield).— The Marconi Inter. 
national Marine Communication Co., Ltd., Siemens 
Bros, Woolwich, and the Radio Communication 
Co., 34, Norfolk Street, W.C. 

E.H. (near Bath).— Mr. F. W. Bridges, 20, High 
Holborn, W.C.1. 

SENEX (Brighton).— (1) General Physics, Mag- 
netism and Electricity and direct reading in wireless 
literature. If you will write again, stating what 
knowledge of these subjects you already have, we 
will outline & course of reading. (2) Ability to use 
the Calculus is an undoubted advantage, especially 
for advanced reading: but we cannot say defi- 
nitely " what knowledge ” of this process is re- 
quired, because you do not tell us how far you 
wish to go. You can become efficient in practical 
wireless without a knowledge of Calculus, and it 
is possible to learn a very useful quantity of theory 
without it. (3) Yes; excellent correspondence 
courses in practical mathematics are available. See 
our advertisement pages. (4) We do not care to 
recommend any particular course or college. Please 
refer to advertisements. 

G.V. (Greenwich) asks (1) If amateurs are 
allowed to receive wireless messages. (2) For simple 
instructions for making a Tesla transformer. (3) How 
he can calculate the primary current required for a 
certain length of spark with such a coil. (4) How far 
he could transmit with &-in. of spark. 

(1) Yes, with official permission. 
Secretary, G.P.O., London. 

(2) This is not really a wireless question at all. 
However, you could wind it roughly as sketched 
in Fig. 6 


Apply to 
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P (primary), about a dozen turns of bare copper 
wire, say No. 10, spaced 1 cm. apart, diameter of 
turns 9-in. 

S (secondary), on former 4-іп. by 24-in., wound 
full in single layer with No. 36; insulation to be 
the best possible. 


(3) This is practically incalculable. Length of 


spark depends chiefly on degree of resonance 
between the circuits. Put various capacities, of 
the order of 1 jar, across the primary until you get 
best results. 

(4) We cannot say ; it would depend on the power 
in the spark. For instance, the spark length on а 
14 K.W. set on 600 ms. would not be so long as 
§-in., while a tiny induction coil could easily be 
built to give a longer spark than this on quite a few 
watts. The 14 K.W. set would have many times 
the range of the coil. 

R.K.L. (Handsworth) sends description of a 
receiver with rough sketches. He asks (1) If his aerial 
ts too small. (2) Which is better for long-range 
stations—a 2-slide A.T.I. or a single-slide coupled 
cow (from sketch sent we gather that by this he really 
means a 2-coil coupler). (3) If there 1s any way of 
tuning out induction from trams, etc. (4) For a 
circuit by which he ts bound to receive long-range 
stations, if properly tuned. 

(1) No, this is about the standard P.M.G. length. 

(2) The description of the setis so '' scrappy " 
that we can give you little suggestion as to what is 
actually wrong. Circuit А could not possibly work. 
Circuit B should work, but would be better as 
in Fig. 7 
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Fig. 7. 


Circuit C will not work ; circuit D should work. 

(3) It is difficult to do this satisfactorily. See 
recent advice to other querists. 

(4) Your circuit B should be all right. You will 
find others in Bangay's '* Elementary Principles " 
or in the more elementary articles in this maga- 
zine. 

J.L.D. (Jarrow) sends sketches of his aerial and 
receiver, which give unsatisfactory results. He asks 
for advice. 

The aerial is badly designed. We have pointed 
out in several recent answers that an aerial should 
never be arranged with a small acute angle between 
the down-lead and horizontal parts. The receiver 
is not a good one. The chief objection is that, with 
the small number of turns you lave arranged to 
put across your crystal, you will get very small 
voltages across it. To remedy this, tup more turns 
across the crystal on the auto-coupled side, and 
use & bigger inductance for the secondary of the 
loose coupler. 
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E.A.P. (Cheam) notices that Paris C.W. time 
signals are sent by altering the wavelength on depressing 
the key, and asks (1) If any other big stations adopt 
this method, and (2) If it ts not undesirable from the 
point of view of jamming. (3) On listening to special 
signals “ A's" and “ Св” on May 16th, he heard 
“ N'a" and ‘ Ув” on a slightly er wove. He 
suspecta this to have some connection with the above 
questions, and asks for an explanation. (4) In 
arranging a P.M.G. aerial, where should measurement 
of length be taken to. 

(1) This method is usual with almost all C.W. 
transmitters except the Marconi trigger disc sete. 

(2) The method is undoubtedly undesirable from 
a jamming point of view, but it is almost the only 
practical way of operating the seta, particularly in 
the case of arcs. 

(3) As you suggest, the lower wave signals were 
due to the wave sent out when the key is not 
depressed. It was only by accident that they 
formed Morse characters, and they do not in general 
do so. If you write down a series of '* A's" and 
'" Cs" in Morse you will see that the spaces form 
the letters “N” and “V,” which you heard. 
These spacing wave or “ backlash "' signals from 
а C.W. station are evidently unintelligible as а 
rule, but are rather liable to confuse inexperienced 
operators who attempt to take them instead of the 
true Morse marking signals. 

(4) Presumably to the point of lead-in to the 
wireless room. 

G.A.J. (Bromley) sends a long list of questions 
and criticisms of Shore's “ Alternating Current 
Work,” which we have not space to quote, parti- 
cularly' as in most cases the criticisms are not valid. 
Below are replies to some of the more interesting 
points :— 

(1) Re page 5, Fig. 6.—“ Should not rate of 
cutting of lines be in proportion to motion of A 
along the base ?*" The magnitude of the rate of 
cutting is quite correctly given as X A’, 

(2) Re pages 29 and 30, the author uses alterna- 
tion and period synonymously. Our correspondent 
thinks a period should be = to two alternations. 
An alternation is a term rather loosely used for 
either a complete cycle or a reversal, t.e.. a half 
cycle. As а rule it is taken to be a complete cycle. 

(3) Page 37.—A 4-pole commutator is under. 
stood, connected in the usual way for a D.C. 
machine. 

(4), (5) апа (6), three questions re page 41.—The 
questions are outside our range. Consult a larger 
treatise on the subject. 

(7) Pages 39 апа 41.—The statement that 
“ virtual value= 42x max. value," is queried. In 
this case our correspondent is right. This is evidently 


a slip for “ virtual value=- Jg X max. value.” 


(8) Page 42; о= v 3 V,I, is queried, it being 
suggested *hnt it leaves it doubtful whether the 
root is to be taken of V, and 1,, or only of the 
factor ' 3." The expression is quite right as it 
stands. Consult any elementary textbook of 
algebra for the rule on this point. 


J.G. (Murtle-by-Aberdeen) asks (1) What 
&ize $nductance would be needed for the coils in Fig. 5, 
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Constructional Articles, in November number, for a 
wavelength range of from 600-3,000 ms. (2) He also 
asks for any details available of the circuit shown in 
Fig. 12 of the Wireless Society of London Report $n 
D issue. 

(1) Tuned circuit coil former might be 6-їп. long 
by 4-in. diameter, wound with No. 30 wire. Re- 
action coil might be about 4-in. by 3-in., wound 
with No. 26. The best size for this coil depends on 
various uncertain factors, апа you may therefore 
find it necessary to alter this а little. 

(2) We have no special information with regard 
to this circuit, which we have referred to in other 
recent replies. We should suggest the following 
values for trials :— 

L1 about 8-in. by 6-in., wound with No. 28. 


L2 ,, 6-in. by 4in,  ,, us 30. 
СІ , 0-0005 mfds. max. 

C2 ,,  0-00001 mfds. 

C3 , 0:001 mfds. 


The best value for this condenser should be‘found by 
= riment. A grid leak (not shown in the diagram) 

also be necessary if your condensers are at all 
kood. 

J.O. (Strasburg) sends some speculations as to 
the possibility of obtaining interference phenomena at 
long distances between waves from high power stations 
which ‘have travelled along the shortest possible path 
between the transmitting and receiving stations, and 
other waves which arrive at the receiver after passing 
through the antipodes of the sending station. He bases 
his arguments on similar o ptical phenomena, and 
на that interesting experiments might be carried 


“Such effectes would be expected from general 
considerations, but we doubt if they could һе 
observed in practice, and we do not think the 
resulte, if obtained, would be worth the trouble 
taken, either from the point of view of interest or 
practical value. The earth differs from miost 
experimental optical media in being non-homo- 
geneous—probably to an extent which would 
quite mask the desired effects. Moreover, there 
appears no reason why signals should not travel 
from the transmitter to the receiver by many other 
paths of different lengths from either of the two 
postulated. If this were so, the probability of the 


. existence of regular interference effects would be 


almost nil. 


SHARE MARKET REPORT. 


Business in all the Wireless Stocks has been quiet. 
General liquidation has now ceased and prices are 
all inclined to harden. The ordinary and preference 
shares are now ex div. and bonus. 


Prices as we go to press, July 16th, are :— 


Marconi Ordinary - - - - - - 3 
" Preference - - - - - 2H 
T Canadian - - - - - - 108 
i Marine - 0. o. o. e. lH 
5 New Issue - - - - - - 3 
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SPARKS AND 


By Purtir К. Coursey, B.Sc., 


N the previous article it was indicated 

that the character of the discharge and 

the form of the oscillatory current were 

influenced to some extent by the con- 

struction given to the spark gap across 
which the discharge was made to take place. 
This feature may now be examined in 
somewhat greater detail. 

The simplest of all spark gaps is that 
formed of two metal spheres or balls mounted 
on insulating supports a short distance from 
one another, and preferably provided with 
means for readilv adjusting. the length of 
the gap between them. When a series of spark 
discharges is passed across such a gap, the 
metal of the electrodes becomes heated and 
their surface badly pitted and worn. This 
damaging of the surface of the electrodes 
alters the effective length of the gap when 
that is short, while the uneven nature of the 
surface destroys the regularity of the discharge. 
Such a gap will not therefore function 
steadily for long periods unless the power of 
the discharge is very small so that the spark 
balls do not get appreciably heated. 

The heating of the electrode surface 
implies that some of the metal of those 
surfaces becomes evaporated, and is carried 
into the discharge in the form of conducting 
vapour. When this is the case an arc discharge 
can traverse the gap while at the same time 
some of its power of setting up oscillations is 
lost. This condition, therefore, should be 
avoided. The reason for the reduction of the 
oscillations is not hard to find. We have 
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КОШТОН ТҮ 


SPARK GAPS 


A. M.I.E.E. 


seen in the previous article that, with a pure 
spark discharge the current across the gap 
is carried mostly by electrons, but also to 
some extent bv ions of the gas between the 
electrodes (the production of the latter being 
brought about by electronic bombardment cf 
the gas molecules). The electrons in particular 
being of very small mass are easily able to 
follow the fluctuations of potential of the 
electrodes, and cannot in fact leave the 
surface of the metal (when it is cold) until 
the electric stress reaches the breakdown 
value. This means that after the cessation 
of one spark the gap resistance rapidly rises 
again, so that the condenser is enabled to be 
charged up to its full voltage before the next 
spark passes. 

When, however, the material of the 
electrodes becomes heated the electrodes are 
enabled to emit electrons at lower voltages, 
the higher the temperature the lower being 
the voltage at which electrons can leave the 
metal (at a bright red heat a potential of only 
a few volts is sufficient to draw a considerable 
electron current from most metals, as, for 
example, in the case of the filament of the 
Fleming valve). In addition to this 
effect, it is evident that when the metal 
Is strongly treated, as at the sparking point, 
some metallic vapour will be evaporated 
which, by remaining in the gap, will maintain 
the conducting state for a longer period than 
would otherwise be the case. As a matter of 
fact experiments have shown that the time 
of de-ionisation of a spark gap is dependent 
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electrodes. For example, the de-ionisation 
time for zinc electrodes in air is about 0-001 
sec.*, and hence it will not be practically 
possible to pass discharges across these gaps at 
less intervals than the time required for the 
de-ionisation and the return to the non- 
conducting state. 


THE WIRELESS WORLD 


for this reason upon the material of the 


the conditions corresponding to those of an 
“ aperiodic discharge." Such a unidirectional 
or aperiodic discharge possesses the valuable 
property of impulsing a secondary circuit, 
which may be coupled to the oscillation cir- 
cuit connected to the spark gap, or in other 
words it can give such a secondary circuit 
an electrical blow or shock, which serves to 


Fig.l. Shaw's Quenched Spark Gap with Air Blast. 


Evidently, then, if we forcibly blow away 
this cloud of ions and metallic vapour from 
the gap space—as, for example, by means of 
an air blast between the electrodes—we can 
reduce the de-ionisation time and increase the 
stability of the discharge and the regular 
operation of the gap. The air blast will 
evidently also be of assistance in the same 
direction by providing a more rapid cooling 
of the electrodes and preventing them from 
becoming overheated. Even so, however, 
it will not be possible to obtain a very rapid 
sparking rate should such be desired, as the 
de-ionisation time cannot be very muchreduced 
by this means, 

It has been found by experiment, however, 
that if the speed of the air blast through the 
gap is made very high—as may be done by 
increasing the pressure of the air applied to 
the jet—a quite pronounced change takes 
place in the character of the discharge. No 
longer does each spark consist of a train of 
perhaps ten or a dozen or more oscillations, 
but it comprises but one or two. The spark 
under these conditions 15 said to be 
" quenched.” In the extreme case the train 
of oscillations may be reduced until but one 
semi-alternation is left, when the discharge 
is really no longer oscillatory, and we have 


" Physikalische Zeitschrift, 12, p. 652 (1911). 


set the secondary oscillating with its own 
natural frequency. In consequence, this 
phenomenon is usually termed “impulse excita- 
tion " or “ shock excitation " of the secondary 
circuit. 

Many types of quenched spark gap have 
been developed with the idea of obtaining the 
most perfect quenching of the discharge, and 
consequent good impulsing of the secon- 
dary circuit —which, in practical working, is 
usually the aerial circuit, so that the free 
oscillations set up therein may radiate their 
energy as useful electromagnetic waves. One 
of the most important conditions to be 
satisfied is evidently that of cooling the 
electrodes efficiently. “To this end they may 
be water-cooled, as in the case of the Lepel 
and similar quenched spark gaps. The gap 
length must evidently be very short, or the 
cooling of the electrodes will not be effective 
їп quenching out the discharge by preventing 
the maintenance of the ionised state in the 
gas in the gap space. 

The quenching properties of short spark 
gaps were first discovered by Max Wien, and 
are the basic properties underlying all the 
various forms.* 

Perhaps the best known form is the Tele- 


*See for example, M. Wien, Physikalische Zeitschrift, 
7, p. 871 (1906) also 9, p. 51 (1908). 
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funken type of quenched spark gap, one 
example of which is illustrated in Fig. 2. 
The electrodes of these gaps are customarily 
of silver-plated copper, while the flanges serve 


Fig. 2. 


A form of Telefunken Quenched S park 
Gap. 


for cooling purposes. To hinder the evapora- 
tion of the metal of the electrodes they may 
with advantage be made of a metal with a high 
melting-point, such for example as Tungsten, 
and when using electrodes of this material it 
Is possible to operate the gap in open air and 
still retain its quenching properties. This 
feature. renders such a gap very suitable for 
small or portable sets of low power. The gap 
electrodes should preferably be in the form of 
small flat discs of the metal, mounted with 
their adjacent faces parallel and a fraction of 
a millimetre apart. 

The use of a gas other than air between the 
spark gap electrodes is frequently an advantage 
in securing efficient quenching action. Hydro- 
gen or hydrocarbon gases or vapours are 
good. In the Lepel gap mentioned above a 
slight hydrocarbon atmosphere is obtained by 
the gradual decomposition of the paper 
separator ring between the plates by the het 
of the sparks. ‘These gases have also been 
applied to other gaps with good results, but 


a consideration of the properties of such gaps, · 


particularly with regard to the generation of 
C.W., must be left to a later article. 

A very important class of spark gap which 
must, however, be mentioned here, is that of 
the various kinds of rotary spark gaps, in 
which there is some relative motion between 


the electrodes of the gap. In its simplest 
essentials the type of gap comprises some 
form of disc, either made entirely of insulating 
materials or insulated from the driving shaft 
upon which it is mounted, and provided with 
a number of metallic projections from its 
surface, which serve for the sparking elec- 
trodes. The whole disc is mounted so that 
these projections pass near to fixed electrodes, 
so that the spark discharges can pass from the 
fixed to the moving electrodes. 

The great features of these gaps are the 
excellent cooling obtained by the air blast set 
up by the disc's rotation, and the fact that each 
successive spark takes place to a fresh electrode 
surface. The electrical conditions of the 
spark gap, therefore, remain very constant, as 
all ionised gases are blown away, while in 
addition the spark frequency may be given 
that of a good musical note—a feature of 
considerable utility in practical working. A 
typical form is illustrated in Fig. 3, but there 
are many other possible varieties. 


One form of Rotary Spark Gap as used by 
Marconi’s W. T. Co. 


Fig. 3. 


Such special forms as the smooth disc 
spark gap, for example, must be left for 
subsequent treatment, together with the 
quenching action of the rotary gaps at long 
wavelengths, and their application to con- 
tinuous wave working. 
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Personalities in the Wireless World 


HE subject of our photograph, Mr. Ernest Thomas Fisk, M.I.Radio E., 
was born at Sunbury-on-Thames on August 8th, 1886. On completion 
of his education at Primary and High Schools he devoted himself to 
the study of Physics, Mathematics and Commercial Subjects. In 1905 
Mr. Fisk, attracted by wireless telegraphy, joined the English Marconi 
Company for the purpose of familiarising himself with wireless engineer- 
ing and operating, subsequently being engaged in the engineering branch 
of the American Marconi Company in the erection of stations on ship and shore. In 
1909 he undertook a special mission to the Arctic Icefields, and demonstrated there 
the [possibilities of wireless communication with the Newfoundland Sealing Fleet. 
Returning to New York, and later to England, he was then engaged in the latter 
country at Marconi Headquarters. 

In 1910 he visited the Antipodes in the R.M.S. Otranto, and demonstrated the 
use of the Marconi apparatus for the Orient Mail Line of steamers. During this 
visit he also rendered technical service to the Marconi Company's Agent in Australia. 

In the year 1911 he again visited Australia, establishing branches for the Marconi 
Company in both Australia and New Zealand, where he conducted highly technical 
patent actions. In 1913 he accepted the position of General Manager, with a seat on the Board | 
of Directors, of the Amalgamated Wireless (Australasia), Limited, this being formed 
for the purchase and operation: of Marconi patents in Australia and New Zealand. 
He established the manufacture of wireless telegraph apparatus in Australia, training 
both the executive and technical personnel. 

In 1916 he re-visited England, where he devoted some considerable period to the 
investigation of the latest developments in wireless telegraphy and its war-time uses. 
Shortly after his return to Australia he accepted the position of Managing Director 
of the Amalgamated Wireless (Australasia), Ltd. 

While in England he undertook to test the possibility of direct wireless communi- 
cation between England and Australia. In 1916 he commenced his experiments in 
Sydney, and early in 1918 he succeeded in receiving the first direct wireless messages 
from this country to Australia. The Marconi Trans-Atlantic Station in Wales was 
the transmitting station and reception was conducted at an experimental station at 
Wahroonga, "Sydney, with apparatus designed and constructed by Mr. Fisk and his 
assistants. The first public demonstration of wireless telephony was given by the subject of 
our biography before the Royal Society of New South Wales. | 

He reorganised manufacturing work, manufactured and supplied from Sydney all wireless 
telegraph equipment for British ships built in Hong Kong, Japan and other neighbouring 
Countries ; he also supplied all the wireless requirements of Australasian Mercantile Marine 
duringthe war. Mr. Fisk now controlsa large staff engaged in the erection of wireless stations, 
in addition to being Managing Director of the Australectric Company, an important electrical 
engineering and manufacturing concern. He is the founder and initiator of Sea, Land and 
Air, the first journal in the Southern Hemisphere to deal with aviation and wireless. ‘This 
Journal is now the official organ of the Australian Aero Club (affiliated with the Roval Aero 
Club of Great Britain) and is also the official journal of the Wireless Institute of Australia 
and New Zealand. He also established the Australian branch of the Wireless Press. 

Mr. Fisk is a member of the Institute of Radio Engineers, a Member of the Electrical 


Association of Australia and President of the Wireless Institute of Australia (New South 
Wales Section). | | 
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STRAYS AND THEIR ORIGIN 


By CANTAB. | 


T has long been known that a wireless 

receiving station responds not only to 

artificially produced electric waves, but 

also to certain naturally occurring electro- 

magnetic stimuli. The intensity of these 
natural waves is sometimes so large as to 
affect the receiver more powerfully than do 
the message-bearing waves. Thus, from the 
operator's point of view, these natural dis- 
turbances, called variously strays, or atmos- 
pherics, are particularly undesirable, though to 
the experimenter with non-utilitarian aims 
they present a fascinating field of study. 

In the ordinary method of receiving signals 
each natural electro-magnetic impulse or 
stray makes itself evident asa click or sudden 
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Fig. 1(а). 


noise in the telephone receiver. А wireless 
man, pondering on this subject for the first 
time, would naturally conclude that each 
atmospheric click is the result of a single 
spark discharge in some natural oscillatory 
circuit, the receiver reproducing the resulting 
damped train in the same way as each train 
in an ordinary artificially produced spark 
signal is reproduced. Such a conclusion is 
now generally accepted, the actual spark train 
being supposed to originate from a lightning 
flash which may occur many thousands of 
miles from the actual receiver. 

Until quite recently our knowledge of the 
magnitude and electrical sign of lightning 


i 


flashes was of the scantiest. However, Mr. 
C. T. R. Wilson, of Cambridge, has recently 
completed some researches on this subject, 
which bear directly on the question of natural 
electro-magnetic disturbances. Mr. Wilson 
has shown that before an ordinary lightning 
flash passes between a cloud and earth, the 
electrical system is quite comparable to that 
of a simple Hertzian oscillator. (See THE 
WinzLEs Мокір, May Ist, 1920, pp. 
13-15.) 

A charge of electricity + Q situated in 
the atmosphere may be regarded as having 
an electrical image of charge — Q in the 
conducting earth. (Fig. la.) 

When the electric intensity between the 
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Fig. 1(b). 


charges + Q and — Q is sufficient to break 
down the insulation of the air between them 
a spark passes and the electric field is suddenly 
destroyed. The analogy between this dis- 
charge and that of a Hertzian oscillator 
charged to a sufficiently high potential to 
spark between the knobs KK is at once 
evident. (See Fig. 12.) 

The calculation of the wavelength of the 
radiation emitted by a system, such as that 
of Fig. 1 (а), or 1 (4), is a very complicated 
and dificult matter. However, approximate 
values are available for the case of two 
spheres possessing equal and opposite charges 
and joined by a fine wire. Jn such a case it 
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has been shown that the possible fundamental 
wavelength is equal to twice the original 
distance between the electric charges. Thus, 
as C. T. R. Wilson has shown that the 
value of / (see Fig. 1 (2)) for lightning flashes 
is of the order of 15,000 metres one might 
assume that the wavelength of the radiation 
from such a disturbance is of the order of 
30,000 metres. 

Supporting such a figure is the fact that 
the signal intensity of a stray is usually 
greater for a long wave receiver than for one 
tuned to shorter wavelengths. But the fact 
that the tuning is so very “ broad ” indicates 
that the impulses cannot be regarded as 
consisting of a single frequency. 

Now, the greater the damping of a train 
of waves affecting an aerial, the greater is 
the range of receiver frequencies for which a 
marked response is obtained. Thus we are 
led to conclude that the electro-magnetic 
train emanating from a lightning stroke is 
very strongly damped, and there is reason to 
believe that in most cases the disturbance is 
aperiodic. Such a disturbance, of course, 
would produce a train of oscillations in an 
antenna by a process of shock excitation, the 
actual oscillation in the receiving aerial 
being that natural to the aerial circuit itself. 

‘Twenty years ago it was not possible to 
say whether the discharges producing an 
effect in a given station originated within a 
hundred or within a thousand miles. In the 
year 1911 Eccles and Airey published the 
results of their experiments on the identifica- 
tion of isolated strays simultaneously at 
Newcastle and London. As 70 per cent. of 
the strays received at one station could be 
identified with those received at the other, 


unavoidably held over from every issue. 


increasing its utility. 


QUESTIONS AND ANSWERS 


OwiNc to the popularity of the columns under this heading, a number of answers are 
Our readers may rest assured, however, that every 
effort is being made to give early publication to replies. 
columns in recent issues before submitting their questions, we are sure many of their difficulties 
would be resolved at once, and we should be helped to bring the section up-to-date, thus 


the intensity being practically the same, it 
can be concluded that, so far as English 
stations are concerned, the origin of the 
disturbance is thousands of miles away. 

The number of strays heard at a given 
station varies considerably during the day, 
there being a well-marked diurnal variation. 
Thus at night-time the strays are more 
frequent than during the day, and there are 
distinct lulls just after sunset and just before 
sunrise. Professor Eccles has shown that 
these variations can be interpreted in terms of 
the diurnal variation of the ionization in the 
upper and middle layers of the atmosphere. 
But a good deal of work on this subject 
requires to be done. For example, answers 
are required to the following questions : 
Is it possible to decide for any particular 
stray whether it is the result of a damped 
oscillation or a mere aperiodic surge of 
electricity ? Сап some apparatus for auto- 
matic registering of stray intensity be devised ? 
Why do the bulk of strays originate from a 
source practically due south, as is shown by 
careful experimentswith directional apparatus? 

There are many problems for the experi- 
mental and theoretical physicists, but to test 
any theories evolved, а large mass of records 
of stray reception would be required. “These 
records, if collated with the records of the 
atmospheric condition prevailing near the 
receiving station, would be especially valuable. 
And here the wireless amateur will find plenty 
of scope for his enthusiasm and activity. 

The members of the numerous wireless 
clubs could take up such a question as this, 
feeling that they were taking part in a most 
important piece of research, and thus helping 
to extend the confines of human knowledge. 


If readers would only search our 
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NOTES AND NEWS 


Australian Amateurs.—The Federal Govern- 
ment of Australia has decided to modify to some 
extent the restriction placed on the use of wireless 
telegraphy during the war. Licenses will be issued 
for & period of one year and may then be renewed ; 
applicants must prove themselves to be natural 
born British subjects resident in Australia and 
must also prove their competence to conduct 
experiments in а scientific manner. We understand 
that these licenses will cover both reception and 
transmission, for it 1s stated that the licensee must 
undertake not to use his installation when it is 
apparent that naval or military signalling is pro- 
ceeding, 


Wireless and the Ghurch.—With the bride at 
the church and the bridegroom in & man-o'-war 
about 1,000 miles away, the marriage of Miss 
Mabel Ebert of Detroit, to Mr. J. R. Wakeman, 
was conducted by wireless at the First Presbyterian 
Church, Detroit. The ship's chaplain aboard the 
man-o’-war read the ritual as received by the 
ship's wireless installation, while Miss Ebert and 
her friends were assembled at the church. The 
hev. C. E. Moir telephoned the bride's answers 
to а telegraph office, to be transmitted to the 
Great Lakes naval training station and from thence 
to be passed on by wireless to the brideyroom’s 
vessel, the U.S.S. Birmingham. 


. FL Meteorological Bulletin.—We are informed 

by а reader in Belgium that some slight alteration 
is made in FL's 5 p.m. weather report in that 
information regarding Station No. 20 is sometimes 
transmitted in place of reports regarding Station 
No. 12. Our reader elicits the information that 
Station No. 20 is Cape Sicié, near Toulon. 


PCGG.—We have been notified by the owners 
of this station, 80 well-known to amateurs, that the 
following programme will be adhered to during the 
summer months :—- Transmissions will take place 
each Thursday on a wavelength of J,000 metres 
between 6.40 p.m. and 9.40 p.m. G.M.T. 

А small band, comprising piano, violin, and cello, 
will take the place of the usual gramophone records, 
and amateurs are requested to “listen in " and to 
write to Messrs. Nederlandsche Radio Institute, 
Beukstraat, 8—10, Den Haag, apprising them of 
their success. Endeavours to answer all letters 
by wireless telephony will then be made each 
Thursday at 9 p.m. G.M.T. 


King Alfonso and Wireless Telephony.—His 
Majesty the King of Spain paid a visit to Marconi 
House on July 17th and heard there а demon- 
stration of Wireless Telephony. 

Vocal and instrumental selections were trans- 
mitted from Chelmsford, being received on & frame 
aerial and а Marconi Type 55a receiver. Success 
attended the demonstration throughout, and His 
Majesty expressed his great pleasure and apprecia- 
t:on. 


Aircraft Wireless Section.— With reference to 
an article appearing under this heading, in our 
issue of December, 1919, describing the transmitter 
known officially in the Admiralty and Royal Air 
Force as * 54a," we are advised that this transmitter 


comprises the auto-transformer arrangement of 
Fie. 8 of Patent No. 13755 of 1913; the patent of 
Mr. Wm. Hamilton Wilson, M.I.E.E. 


Wireless Telephony and the Japanese Navy. 
—The Japanese Navy will no longer depend upon 
wireless telegraphy for its communication in that 
the perfection of wireless telephony has caused the 
Ministry of the Navy to recognise this latter systern 
before all others. Already has wireless telephony 
been installed on vessels of а unit of the First 
Squadron and the remainder of the fleet is to be 
similarly installed. 


The Vlug Aerial System.—According to the 
Vaderland а new system of wireless aerials has been 
experimented with at Scheveningen, which is the 
invention of M. Vlug, a Nederlander. The 
aerial is made up of wires loosely buried in the 
ground and is said to be highly sensitive. Com- 
parison has been made between this system and 
the large antenna at Scheveningen, by which it was 
proved that signals were louder on being received 
through ordinary aerials, but that atmospherical 
interference was much greater than when using 
the Vlug system. 


New Wireless Station for Ecuador.—A 
wireless station has been erected at Quito by the 
Société Francaise Radio Electrique for the Govern. 
ment of Ecuador. Similar stations are also being 
erected at Guavaqual and Esmeraldas. These 
stations are of 10 k.w. 


French Wireless Telegraph and Telephone 
Stations.—A wireless station has been opened at 
Maubeuge and affords a special service on a wave 
length of 1,200 metres. It will later be incorporated 
in the Paris-London system with 1,400 metres 
wavelength. The call sign of Maubeuge is AV. 

As from May 25th the squall-warnings previously 
sent on 1,850 metre wavelengths are now trans- 
mitted on 1,400 metre wavelengths. The stations 
issuing the warnings are Lebourget (ZM), Strass- 
burg (C3), Bourges (YE), Amiens (YB), Tours 
(YG), Toulouse (YF). 


Institute of Electrical Engineers.—The Annual 
Conversazione of this Institute was held last month, 
demonstrations of wireless telegraphy and telephony 
being given before a large audience. Accordiny 
to a contemporary, one is led to believe that in 
spite of the fact that each demonstration was pre- 
ceded by a short explanation it was obvious that 
a few only realised what was going on about them. 


Institute of Civil Engineers.—This Institute 
held its Annual Conversazione at Great George 
Street during last month, when, in addition to a 
musical programme, demonstrations of the Marconi 
calling-up device were aleo given. 


Storm Forecasts at Electrical Power 
Stations.—We learn from our contemporary 
La Nature that the large generating stations аге 
adopting a method of storm warning by means of 
apparatus similar to that used in Wireless Tele- 
graphy. | 

At this period of the year when the average 
demand for light is small, a sudden increase requiring 
the rapid bringing into operation of extra boilers, 
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subjects such stations to sudden jerks which can 
only be warded off by the use of accumulators 
ready to take the extra load. 


In full understanding of the advantage the 
storm warnings would give, the New York 
. Edison Company endeavoured in the past to 
organise a meteorological service in conjunction 
with the Meteorological Office of each town; the 
results obtained therefrom though not successful 
in themselves—in that no distinction was recorded 
between storms threatening the Company’s station 
and those beyond its area—were mainly responsible 
for the present storm detector which has been 
giving excellent results for several years. The 
system now in use is based upon a detector of the 
coherer type in circuit with an electric bell, and 
so arranged that the hammer of the bell, in addition 
to serving its usual purpose, also serves as a 
*" tapper " for the coherer. By this means, at the 


approach of any- electrical perturbation such as 
storms, the bell is made to ring at intervals of 5 
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details of facts relativo to methods of modern 
warfare. The report gives much that will intereat 


the wireless student with regard to valves, and 


gives notification of the publication of valuable 
information on the subject. "There is also in the 
report a most interesting account of the methods 
adopted for the trapping of submarines in netes;; 
in addition to diagrams, printe from cinematograph 
films are given to illustrate their use. 

OXE Press.—We are informed by & Danish 
reader that the wireless station at Lyngby (near 
Copenhagen) transmits press to CQ at 11 a.m. 
G.M.T. on & wavelength of 4,100 metres C. W. and 
Meteorological reports at 7.50 a.m., 1.50 p.m., 
and 6.50 p.m. G.M.T. on 5,000 metres C.W. 

Between the hours of 9 a.m. and 1 p.m., and 9 p.m. 
and 1 a.m. G.M.T., this station works with Stone- 
haven on 3,400 metres. 

Mr. Alan A.Campbell-Swinton has been elected 
Chairman of the Council of the Royal Society of 
Arts, for the ensuing year. 
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Sergeant Belimbin, lst Philippine Field Signal Battalion, United States Photo: Photopress 


Army, who has become a crack radio operator after less than a year's training. 


to 15 minutes, the storm then being anything 
between 100 to 150 kilometres away, or from 2 to 
7 hours from the station. 

On the storm approaching nearer, the bell is 
made to sound every minute or half minute until, 
half an hour before the storm actually reaches the 
town, the bell is worked continuously. By this 
time the necessary precautions to meet the additional 
load. of extra lighting have been taken, thus elimi- 
nating the possibility of overiloading the station 
with the sudden demand put upon it. 

Wireless Telegraphy in Finland.—A system 
of Wireless Telegraphy for Press messages is shortly 
to be established between Helsingfor and Copen. 
hagen. Though the Danish arrangements are now 
complete, the Finnish Military Authorities have 
not yet given their consent to the use of the Finnish 
Wireless Stations. 

National Physical Laboratory.—The Annual 
Report of this institution for the year 1919 has 
just been published. Making one of the most 
interesting reports of the year, it contains inter alia 


The Imperial Press Conference.-— Delegates 
from the Empire Press Union to the Imperial 
Press Conference, to be held at Ottawa, sailed for 
Halifax, N.S., on July 20th, aboard the C.P.O.S. 
Victorian. An extensive and important programme 
of wireless telephone demonstrations covering the 
whole voyage has been arranged by Marconi’s 
Wireless Telegraph Company, Ltd., which, up to 
the time of writing, is being carried out successfully. 
The Victorian is equipped with a 3 K.W. wireless 
telephone transmitter, and similar installations 
rated at 6 K.W. have been set up at Poldhu, 
Cornwall, and Signal Hill, Newfoundland. In 
addition to receiving a number of news messages 
from Chelmsford, Poldhu, Horsea and Newcastle, 
N.S., and the publication on board each day of a 
special newspaper (The North Atlantic Times), the 
Victorian will give wireless telephone conrerts to 
other ships. In a later issue, when it will be possible 
to review the whole of the Victorian’s wireless work, 
we shall give our readers fuller details and some 
photographs. 
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ABSOLUTE DIRECTION FINDING 
= WITH A LOOP AERIAL 


HE use of a simple frame aerial 

as a direction finder suffers from 

the disadvantage, as is well known, 

that it does not give the absolute 

direction of the transmitting sta- 
tion but merely indicates the plane in which 
it lies so that there are iwo alternative 
directions possible. If it is known in a 
general way on which side of the receiving 
station the transmitter 15 situated this 
ambiguity does not introduce any trouble 
in determining the direction of the station, 
but if the whereabouts of the transmitter is 
quite unknown such  indefinitenes, by 
which two possible and opposite directions 
are indicated, may sometimes lead to 
difficulties. 

A simple arrangement to overcome such 
hindrances has recently been patented by 
F. A. Kolster.* It consists of an ordinary 
frame aerial in the centre of which is mounted 
a sheet of wire gauze. This gauze B should 
be connected to the centre turn of the frame 
aerial winding A, Fig. 1. "The condenser C 


Fig. 1. 


* British Patent 138318. 


serves to tune the frame aerial to the incoming - 
signals in the ordinary manner, and when the 
switch S, is in its upper contacts the receiving 
valve V is joined directly across the tuning 
condenser C as when the frame aerial is used 
for ordinary reception. When the switch 
9, 15 open it can be so used. When the 
switch S, is placed on one of its contacts the 
coil L is joined between the frame aerial and 
the gauze as a whole and the earth E, so that 
the capacity of the wires of the frame and 
of the metal gauze acts as an ordinary elevated 


aerial which may be tuned to the frequency 


of the incoming signals by means of the 
сой L. When switch S, is placed on the 
lower contacts the receiving valve V is joined . 
directly across this coil L and the arrange- 
ment may then be used as a simple “ stand-by” 
receiver for picking up signals quickly from 
all directions. - By combining the two effects, 
that is to say, by leaving 5, on the upper 
contacts and placing S, on either right or left 
hand stud, the result is to obtain an aerial 
system which receives best from one direction 
only, and therefore when the switches are in 
this position the absolute direction of any 
given transmitting station may easily be 
determined. The direction of maximum 
signal strength may be reversed by putting 
$, on the other stud. Once the absolute 
direction of the station has been determined 
approximately in this manner the switch S, 
may be opened, and the direction determined 
more accurately using the frame aerial only 
and working in its minimum position, as is 
customarily done in D.F. reception. When 
the valve V, shown in the figure, is used asa 
simple detecting valve, the telephones (not 
shown) should, of course, be joined in the 
plate circuit in the usual manner, and either 
a grid condenser and leak may be inserted in 
the filament circuit or the valve may be 
adjusted to work on the lower bend of its 
characteristic by suitable adjustment of the 
filament current and plate circuit voltages. 
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Alternativelyan amplifier may be joined across 
the resistance shown in the plate circuit of V. 

A small aerial consisting of a few parallel 
wires stretched horizontally a few inches 
above the upper side of the loop may evidently 
be used to replace the gauze in the above 
arrangement. 

In the “ Radio compass" as used by the 
U.S. Navy another method of combining an 
ordinary elevated aerial with a frame aerial 
receiver is employed. ‘This also enables the 
absolute direction of a transmitting station to 
be determined. ‘The arrangement is indicated 
in Fig. 2, in which A represents an ordinary 
elevated aetial, which for convenience should 
be rather small, so that the signal strength 
given by it is of the same order of magnitude 
as that heard on the frame, and A, is a frame 
aerial consisting of a few turns of wire wound 
round a square frame. This frame aerial 
is joined into the secondary circuit of an 
ordinary inductively coupled receiver con- 
nected to the usual aerial A. V represents 
any usual form of valve or other detector. 
The inductance coil L4 should be made of 
equal value to that of the frame A, so that 
when the switch S js placed on either contact 


that is to say, with either the coil L, or the 
frame aerial A, in circuit, the tuning of the 
receiving circuit L4 C, remains unchanged. 
If the inductance Lg is made variable this 
condition can very quickly be found by 
experiment. 

To use the apparatus, signals are first 
picked up on the elevated aerial А with the 
frame aerial cut out of circuit by the 
switch S, and the secondary circuit L, C, 
of the receiving tuner, carefully tuned up to 
the signals. The frame A, may then be 
inserted into the circuit by the switch S and 
the absolute direction determined approxi- 
mately, as given by the position of the frame 
for loudest signals. In order to determine 
this direction more accurately the ordinary 
aerial A should then be cut out of the circuit 
and the directional line of the incoming waves 
determined exactly, using the sharper minimum 
positions of the receiving loop. 

With any of the above' arrangements the 
absolute direction of the incoming waves may 
be determined without sacrificing the accuracy 
of the loop aerial D.F. receiver used in the 
position of minimum signals as in the ordinary 
method of such reception.— P. R.C. 
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HIGH VOLTAGE SUPPLY 
FOR VALVES 


IS license arrived and his aerial 

and circuits set up to his satis- 

faction, the chief fly in the 

ointment of the amateur wire 

less man—and_ (һе profes- 
sional, too, very often—is that necessary but 
expensive high tension battery. Besides being 
expensive, not only on account of the pre- 
liminary outlay but because it requires to be 
renewed at astoundingly frequent intervals, it 
is often the cause of more trouble than one 
would imagine—at least, until one has had 
considerable experience. Being one of the 
most fruitful causes of the absence or weakness 
of signals, and human nature being what it is, 
the H.T. battery is generally the last resort 
of the “ fault" seeker—until he has learned 
how wickedly a battery of dry cells can 
behave. No better dictum could be offered 
to the amateur wireless worker than : “ When 
in doubt suspect your H.T. battery, after 
making sure that your filament voltage is not 
falling." 

The chief sources of high voltage at the 
disposal of the experimenter are the public 
mains, accumulators and dry cell batteries. A 
number of other sources have been either 
suggested or tried, for instance, thermopiles, 
small motor generators and so forth, but 
experience of these has not led to their 
general adoption. 

As regards the use of the lighting mains, 
the method is quite practicable, though there 
is the primary drawback that, I suppose, not 
one in a hundred amateurs has the blessing 
of “ juice” in his house in this year of 1920 ; 
if he has, it is often A.C., and needs rectify- 
ing; the secondary disadvantage is that 
somewhat elaborate “ smoothing out " means 
may have to be employed in order to deal 
with the ripples in the supply. 

As the use of the mains has been dealt 
with so thoroughly in the WinELEss WorLD, 
Vol. 7, Nos. 81, 82 and 83, we will not 
consider it here; yet in this connection 
would draw the attention of readers to the 


useful potentiometer described in the Paper 
read by Mr. С. G. Blake, A.M.I.E.E., 
before the Wireless Society of London, 
published in our issue of July 24th, page 319. 

I come next to the question of accumu- 
lators, and I may say at once that I do not 
recommend them for the purpose of valve 
Н.Т. supply. To obtain only 30 volts 
one needs at least 15 cells ; I leave the reader 
to compute roughly the preliminary outlay 
which this would entail. Then there is the 
constant charging which 15 required—an 
unmitigated nuisance, if the user is unable to 
do it at home. Modern valves do not take a | 
large amount of current, but when one has 
to convey a bank of accumulators to a garage 
for charging, and take them home again, 
remaining meantime without any H.T. 
whatever, the disadvantages of storage bat- 
teries loom large. 

Small accumulators require very skilful 
handling if they are to have long life (I would 
sooner keep fifty large ones in order than two 
small ones) and when left to the tender 
mercies of the gentleman in the cycle shop, 
with his asthmatic gas engine and five-shilling 
voltmeter, are not likely to provea profitable 
investment. 

Wet batteries would be, I imagine, either 
a nuisance or a great expense, and subject 
to polarisation troubles, evaporation, “ creep- 
ing" and other common complaints of the 
species. True, I have never tried them ; 
I should not think of doing so if I could get 
dry cells. Several readers have sent me 
descriptions of cheap H.T. batteries, which 
will be published as soon as space can be 
found, when I hope the methods will be 
tried out by those interested. 

M y own experience leads me to recommend 
dry cells, good ones of large capacity. During 
the war, whilst keeping half-a-dozen circuits 
going, I had, perforce, to give this question 
of Н.Т. much attention. For a long time 
we used batteries composed of 4 v. © flash 
lamp ” batteries, but although these went well 
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for a time, they seemed to deteriorate quickly, 
and, which is worse, one bad cell appeared to 
infect its sound neighbours. Anyhow, some- 
body was always busy with voltmeter and 
soldering iron, and a lot of time was used up 
over seven or eight 200 v. banks of these 
batteries. 

At last I obtained a sufficient quantity of 
large batteries, cylindrical in shape and 
about 8” x 3”. These were composed of two 
cells, placed one on top of the other, and the 
"combination gave a good 3 volts. These 
I connected by low resistance leads (copper 
strip is good for this purpose), soldering all 
joints instead of using the screw terminals 
supplied. They were insulated from the 
table by stout brown paper impregnated with 
paraffin wax, and from each other by an 
air space. Over the whole battery was 
fastened waxed paper. These batteries 
occupied three or four times the usual 
space allotted to the H.T. unit, and 
were, no doubt, expensive ; but they lasted 
out a year of work, being used con- 
tinuously day and night, and gave no trouble 
whatever. 

It is a good plan to have a 50-volt lamp 
with suitably long leads, and to “ flash ” this 
occasionally across some 17 or 18 of the 
individual units. Should the “ flash” be at 
any time not up to standard brilliancy, 


THE PROOF 


A reader has kindly sent us this photograph 
of his set, which he designed according to the 
instructions given in our issue of April 17th. 
He finds that it works well up to his expecta- 
tions, and he has been very successful in 
receiving wireless telephone messages and 
music. We shall always be pleased to receive 
similar reports from those of our readers who 
are following in practice our Constructional 
Article. 


OF 


further investigation can be carried out with 
a voltmeter. If, however, a good type of 
battery is installed, yout H.T. troubles 
should be at an end until the whole battery 
has run down. 

For a battery of 40 volts, 14 or 15 of these 
units should be installed, and will prove far 
less expensive in the long run than the 
cheaper but less stable “ flash lamp "' batteries. 

The following hints, drawn from ex- 
perience, may be of use. If there is a “ frying ” 
sound in the telephones, it may be an indica- 
tion of deterioration in one of the H.T 
cells. Test the battery in detail. Do not 
leave a partially bad cell in circuit with good 
ones; it will act like a decayed tooth and 
must be extracted. Make sure none of the 
units is reversed ; these little accidents w// 
happen, and one reversed cell can damage a 
whole battery. 

Always use the minimum voltage required ; 
too high a voltage may cause weak signals as 
effectually as too little : besides, the practice 
is wasteful. The aim of the scientific radio 
worker should be readable, not deafening, 
signals. The boast, that “ Eiffel Tower can 
be heard all over the house,” should no longer 
be a proud one, for in these days of valve- 
receivers—well, as the lamented Sylvanus 
"Thompson used genially to say, ** What one 
fool can do, another can." —E.B. 


THE PUDDING 


WIRELESS CLUB REPORTS 


Wireless and Experimental Association. 

(Affiliated with the Wireless Society of London., 

At the meeting of the Wireless and Experimental 
Association at 16, Peckham Road, on July 14th, 
the members again expressed their appreciation 
of the Chelmsford wireless convert of the previous 
evening, remarking on the fidelity of the tone of 
the oboe, but reserving their opinion as to the suit. 
ability df the '* Lost Chord " as an unaccompanied 
solo for that instrument. The Secretary reported 
that he had by request arranged an interview for 
the next evening with an anonymous gentleman 
who was collecting evidence for his local M.P. on 


the subject of the incidence of the present re- : 


strictions and arming him for dealing with the 
Wireless Bill when it appears before the House. 
The Secretary was confirmed in affording all possible 
assistance and the members present made many 
helpful suggestions. 
dealing with losses in inductances and other сот. 
‘ ponent parts of wireless plant. He also showed and 
described an ingenious little switch for connecting 
head gear telephones in series or parallel. He had 
found carborundum gave 3,000 to 8,000 ohma, 
and French galena 9.000 to 15,000. Mr. Kloots. 
senior, promised a lantern lecture on valves for 
July ?9th. The Editor of the Wireless World 
was thanked for his timely advice of the Chelmsford 
concerts. Оп July 21st, under the chairmanship 
of Mr. C. Saunders, we spent а quiet and instructive 
evening. Mr. Voigt, on his last appearance before 
returning to his work in France, favoured the 
meeting with more details of his French Galena 
crystal set with a two-valve amplifier. If all he 
told us was true, the house will be considerably 
quieter when all his wireless apparatus is packed up 
and put away. Several members recounted their 
experiences of the exchange of speech between 
Chelmsford, the Victorian апа Poldhu. Croydon, 
our near neighbour is also very voluble, we almost 
said garrulous, but not nearly so musical as of yore. 
When shall we hear again ** O God our help in ages 
past," followed on the next Sunday by the **Bando- 
lero "? 

Somebody collecting opinions of amateurs and 
others on the incidence of Wireless Control was 
surprised to find that only one person, and he а 
manufacturer of wireless apparatus, was in favour 
of an absolutely free aether. The otherwise unani- 
mous opinion was that control was necessary, but 
the present severe restrictions in the matter of 
aerials and modifications of receiving circuits might 
be considerably lightened. The writer's opinion is 
that the authorities might profitably make more use 
of the various wireless associations to sweep their 
own doorsteps, so to speak. They would keep 
their own members in order and report infractions 
of the amenities of the aether in the case of others 
who did not owe them obedience. Besides, the 
added responsibility would have a steadying effect 
and considerably add to the status of the societies. 
Hon. Sec.. G. Sutton, Melford House, Melford Road, 
East Dulwich. 


Glasgow and District Radio Club. 
(Affiliated with the Wireless Society of London.) 
The Secretary of this Club begs to announce that 


Mr. Voigt then read a paper: 


new members are now being enrolled. The annual 
subscription is 10s. and intending members should 
communicate with the Hon.Secretary and Treasurer. 
Mr. R. Carlisle, 40, Walton Street, Shawlands, 
Glasgo'v. 

North Middlesex Wireless Club. 

(Affiliated with the Wireless Society of London.) 

A meeting of this Club was held at Shaftesbury 
Hall, Bowes Park, on July 14th, the President 
being in the Chair. During the summer months 
the meetings have been of & more informal nature, 
partly owing to во many members being away on 
holiday ; opportunity has been taken of this 
to make use of the Club's receiving set, and on this 
occasion the results were very good. | 

Full particulars of the Club may be obtained 
from the Hon. Secretary, E. M. Savage, Nithsdale, 
Eversley Park Road, Winchmore Hill, N.21. 


Southport Wireless Experimental Society. 

( Affilkated with the Wireless Society of London.) 

Buzzer practice and renovations have takgn up 
most of the time spent in the new Club-room at 


^ 74a, Kensington Road, Southport, since our last 


report. At а special meeting held on July 15th the 
President reported that a free installation of 
electric light and also an aerial had been promised. 
Several members promised apparatus as soon as the 
P.M.G.’s license was obtained. The chairman spoke 
regarding the unsatisfactory secretarial work, and 
it was unanimously agreed to accept the resignation 
of the present secretary. Mr. Н. Sutton was elected 
Secretary, and Mr. H. Brown, 71, Norwood Crescent, 
Southport, the Treasurer. General discussion took 
place, many of the members reporting their success 
in catching the telephonic communications from 
Chelmsford, Hounslow and Didsbury. Atmos- 
pherics have been persistently bad for a month 
past.—Hon. Secretary, Mr. H. Sutton, 62, Marshside 
Road, Southport. 


The Wireless Society of Hull and District. 


At a recent meeting of this Club it was decided 
to adopt the above title in place of ‘‘ The Hull 
and District Wireless Society.” The following 
ofticers were elected :—President, G. H. Strong, 
M.Inst.N.A., etc.; Acting Vice-Presidents, Hy. 
Strong, A.M.Inst.N.A., etc., апа C. Dyson; Hon. 
Secretary and Treasurer, Н. Nightscales; Com- 
mittee Members, Messrs. C. De Fraine, J. Jephcott. 
C. Cookson, A.M.I.M.E., etc., and W. Dowson. 
Mombership of the Society is open to all persons 
resident in Hull and District who are interested 
in the advancement of wireless telegraphy and allied 
subjects. To be eligible for full membership. 
candidates must have attained the age of 18 years. 
Persons of not less than 12 years may, however, 
join as students. 

The annual subscription has been fixed at 10s. 
for members and 6s. for students, payable in advance 
but subscriptions of 2s. 6d. in the case of full 
members and 1s. 6d. in the case of students may be 
paid quarterly in advance. The entrance fee for 
both members and students is ls. Meetings 
will be held monthly as from May to September, 
and fortnightly from October to April. It is hoped 
to provide an interesting syllabus of lectures, 
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demonstrations апа discussions during the winter 
sessions. The next meeting'will be held on Thurs- 
day, August 12th, at 7.30 p.m: in the Metropole 
(Marlborough Room) when a discussion will take 
place on the subject of “ The Crystal Detector; is 
it now obsolete for amateur wireless receiving 
stations ? ” 

A meeting of the Committee will take place on 
the same evening at 7 p.m. 

The Secretary, Mr. Н. Nightscales, 16, Portobello 
Street, Hull, will be pleased to receive the names 
of intending members, and supply апу further 
information. 


Stockport Wireless Society. 


A well-attended meeting was held at the Foresters’ 


Hall, on July 2nd, and several interestinz features 
arose. 

Major Swart's very efficient portable valve set 
was exhibited, and constructional details were 
discussed. A discussion arising on the subject of 
selt-capacity in inductances, Мг. J. Brown, B.Sc., 
gave us some very interesting information and 
theories as to the relative efficiency of tubular, 
honeycomb, and  layer-wound coils. His ex- 
periments with the latter tend to show that, wound 
scientifically, they are perfectly efficient—contrary 
to the generally accepted belief. 

July 9th.—Work is progressing towards the 
completion of the Society’s receiving station. A 
resolution was passed that we file an application 
for a 10-watt transmitting permit. | 

Several members brought specimens of receiving 
apparatus, which were handed round and discussed. 
A schedule was prepared of the papers to be 
submitted by various members at forthcoming 
meetings. Intending members are invited to apply 
to the Hon. Secretary, Mr. Z. E. Faure, 3, Banks 
Lane, Stockport, or to attend at the Foresters' Hall, 
Churchgate, Stockport, any Friday evening at 
7.45. 

Walsall Amateur Radio Club. 

The Secretary of this Club begs to draw the atten- 
tion of readers to the following :—Meetings are 
held at the Brotherhood Institute, Church Hill, on 
Wednesday evenings at 8 p.m. The subscription 
for full members payable in advance is 7s. 6d. per 
annum, or 4s. half year, or 2s. 6d. per quarter. 
An entrance fee of 5s. is charged for full members. 
For associate members the subscription is 3s. 6d. 
per annum, or 2s. half year, or ls. 3d. per quarter, 
with an entrance fee of 2s. 6d. The Club hopes to 


have ita license within а few days, when receiving 
apparatus wil be erected; Morse and buzzer 
instruments have already been installed for the 
use of those members wishing to become proficient 
in reading telegraphy. A visit to the Walsall 
Electrical Supply Station and sub.stations is to 
take place at an early date. Interested readers 
and intending members please communicate with 
the Hon. Secretary, Mr. E. W. Bridgewater, 46, 
Caldmore Road, Walsall. 


Amateur Clubs.—It may intereSt our readers 
to know that there are in the United Kingdom: 
forty-one Clubs, formed for the purpose of studying 
and practising Wireless Telegraphy апа Telephony. 
Of these Clubs, twenty are affiliated with the 
Wireless Society of London. As far ав we are able 
to gather from our records, the total number of 
Amateur Club members in the United Kingdom is 
approximately, 1,500; but since the honorary 
secretaries of many Clubs have not apprised us of 
further membership, our figures must necessarily 
be short of the actual total. 

We take this opportunity of pointing out that a 
number of Clubs have become lax in the matter of 
sending in reports of their meetings, and, in во 
doing, are helping to defeat the amateur cause. 
There are, as shown above, forty-one Clubs for 
whom we could publish reports each month, yet, 
as enthusiastic as the members of those Clubs 
profess to be, never have we been called upon to 
publish a number of reports so high as forty-one. 

The publicity of these columns is open to all 
Clubs, formed and forming, and, speaking from the 
book of experience, nothing succeeds without 
publicity ; no Club can grow without support. 
Let each Club send in its report; let each Club 
make known its movements to other Clubs; let 
all Clubs make their existence known, and so 
advance the amateur cause. There are still wanted 
to form Wireless Clubs at Bournemouth, Spalding, 
Doncaster, Exeter, Grimsby, Aberdeen, Rugby and 
Glasgow. Those interested should communicate 
with Mr. T. H. Dyke, Hill Garage, Bournemouth ; 
Mr. W. G. A. Daniels, Pinchbeck Road, G.N.R. 
Crossing, Spalding; Mr. A. H. Wasley, Glenholme, 
Ravensworth Road, Doncaster; Mr. H. E. Alcock, 
1, Prospect Villas, Heavitree, Exeter; Mr. C. 
Hewins, 42, St. Augustine Avenue, Grimsby ; 
Mr. W. W. Inder, Crown Mansions, 41, Union 
Street, Aberdeen; Mr. A. T. Cave, 3, Charlotte 
Street, Rugby; Mr. W. Mitchell, 237, North 
Street, Charing Cross, Glasgow. 


The simplest method of obtaining The Wireless World—place an 
All cases of difficulty in 
obtaining The Wireless World will be dealt with by the Circulation 
Manager : 
Tue WinzLEss Press, Lro., 12 & 13, Henrietta Street, W.C.2. 


order with your newsagent or bookseller. 
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AIRCRAFT WIRELESS TELEPHONE 
APPARATUS 


A few remarks on the specialised design of wireless apparatus for use in 
Commercial Aircraft. | 


.N considering ‘the design of wireless 

apparatus for the aeroplane of to-day, 

certain essential features have to be 

catered for ; thus, for an aeroplane flying 
on an overland and oversea route, both 

telephony and telegraphy will be required, 
the former to provide a service for communi- 
cation with wireless telephone Aerodrome 
Stations, and the latter for calling up ships 
in case of distress or forced landing in the 
sea. Again, the modern commercial aero- 
plane, although it has developed greatly in 
size and passenger carrying capacity, does 
not cater for carrying a specialised wireless 
operator. As a rule on large aircraft a 
pilot and mechanic or navigator are carried, 
either of whom may be required to use the 
instrument.  Pilot's and mechanic’s cockpits 
are not very roomy compartments and 
therefore it has become standard practice to 
employ *' remote control,” that is to say the 
main portion of the wireless apparatus com- 
prising the valves, oscillatory circuits, in- 
ductances, condensers, speech control circuits 
and receiver amplifiers are fitted in one or 
two boxes which can be suspended in any 
convenient part of the main fuselage of the 
machine ; these circuits being controlled by 
a small unit consisting of a send-receive 
switch and tuning arrangements which may 
be fitted on the dashboard of the machine or 
in any other convenient position. 

An essential feature to observe is to reduce 
the weight and bulk of the apparatus to a 
minimum. The biggest item in this respect 
is usually the low tension accumulators 
necessary for providing the filament current 
' for transmitting and receiving. One of the 
problems in this connection is that it is very 
desirable from the point of view of reliability 
.to employ very robust transmitting valves, 
‘which means thick filaments necessitating 
the employment of big capacity accumulators. 
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Also, with the development of high 
frequency amplification it becomes desirable 
and practicable to use anything up to five 
receiving valves without complications arising. 
One of the best methods of overcoming 


this difficulty is as follows. ` 


It is usual to employ a generator driven 
by a small propeller or windmill to provide 
high tension energy for transmitting. “The 
usual commercial air-driven generator is pro- 
vided with two windings on its armature, 
one a high tension winding and the other a 
low tension winding. The high tension 
winding provides energy for transmitting at 


a high voltage, usually in the neighbourhood 


of 1,500 volts. The low tension winding 


is employed for exciting the field circuit of 
the generator, and the obvious solution is 
to employ the low tension winding for the 
purpose of lighting the valve filaments in 
addition to exciting the field circuit. In 
adopting this principle the designer is faced 
with two difficulties. The first is to obtain 
a constant output at varying air-speeds, and 
the second—the most serious one—is to pre- 


- vent commutator noises from being induced 


into the receiving circuits. Neither of these 
difficulties is unsurmountable, however, ar.d 
by a little care in the initial design it is possible 
by increasing the weight of the generator by 
2 or 3 pounds to eliminate almost entirely 
the 20 or 30 pounds weight of accumulators 
which would have to be carried in the ordinary 
way. As regards regulation, there are various 
methods by means of which this may be 
accomplished. А very perfect degree of 
regulation can be obtained by employing the 
Tirrell system, in which a small relay 
is employed, with a vibrating armature 


: controlled by the strength of the field current, 


which cuts in and out a resistance in 
series with the field circuit. - 
- As regards the second difficulty, that of 
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commutator noise, this trouble can be greatly 
reduced by care in the essential design of the 
generator itself. It сап be reduced still 
further by keeping a small battery floating 
across the low tension mains. Ап additional 
precaution should be taken by the careful 
screening of the receiver amplifier circuits 
and their associated cables and wires. "This 
system has the added advantage for commercial 
flying, that the small accumulator always 
remains charged, and if theaeroplane lands at 
а remote aerodrome where no charging 
facilities exist it will be able to proceed on 
its flight with the wireless installation always 
in a serviccable condition. 

Another advance which will be made in 
the future will be the supplying of high tension 
energy for reception as well as for trans- 
mission, from the air-driven generator, thus 
eliminating the dry cell high tension battery ; 
thereby still further reducing weight and 
bulk and increasing the all-round reliability 
of the apparatus. 

One of the. problems to be tackled, is due 
to the great variation in the size, speed and 
other characteristics which exist in the 
various types of aeroplane in use to-day. 
Thus the same apparatus fitted to a small 
two-seater has to give the same results 
regarding range, wavelength and accuracy, as 
that fitted in a machine of very much 
greater electrical capacity. It is therefore 
necessary to provide some means of readily 
making a fine adjustment of the transmitted 
wavelength in order to compensate for differ- 
ences in the capacity of each different type 
of aeroplane. This, although only a small 
. point, is a very important one, in that 
ground stations employed to communicate 
with aircraft are fixed-wave stations which 
also handle trafic between one another ; 
it is most necessary, therefore, that each aero- 
plane should be exactly adjusted to the 
wavelength of the ground station. 

Another variable feature is that of engine 
noise and its effect on speech transmission. 
Microphones for use in aeroplanes are of 
a heavily damped variety designed so as to 
pick up the minimum of extraneous noise 
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while delivering a particularly der mus 
quality when spoken into fairly loudly. At 
the same time a microphone heavily damped 
to suit a particularly noisy machine will 
Cause a certain amount of loss in speech 
control because of its relative insensitiveness. 
It would not therefore be very efficient to 


employ this particular microphone in a ma- 


chine which was relatively slow and silent, 
and therefore it is probable that the wireless 
telephone apparatus of the future will be 
provided with adjustably damped microphones 
which can be suited to give the maximum 
speech control for any particular degree of 
engine noise. 

The most important point of all, however, 
in the consideration of aircraft wireless design 
is that of reliability. This is bound up with 
two features, the first being mechanical 
strength and ability of the various parts and 
connections to withstand vibration, and the 
second is the stability of the wireless circuits 
themselves. In this connection, it is interest- 
ing to note that from the several alternative - 
methods of obtaining speech control which are 
known at the present time, the choke control 
system has been standardised, mainly because 
It requires no critical adjustment i In its opera- 
tion. Then again, in the receiving circuits, 
reliability has been increased to a very great 
degree by the introduction of high frequency 
magnification in conjunction with. highly 
damped inter-valve transformers. Such a 
circuit arrangement is.stable to a degree and 
by increasing the number of high frequency 
magnifications, any degree of sensitiveness can 
be obtained. This arrangement compares 
very favourably with the older reaction 
system, where great amplification was obtained 
with a small number of valves, by feeding 
back the high frequency oscillations in the 
aerial circuit. “This latter system, although: 
simple to design and produce, was unreliable 
owing to the critical nature of this reaction 
adjustment. It is points such as these that 
the aircraft. wireless designer has to balance 
up, the net result being a compromise between, 
the reduction of weight and bulk and the, 
increase of reliability and ease of operation. | 
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The most important point to watch and 
one which is vital to the whole system is that 
of speech distortion. Provided care be taken 
in the initial design of the microphone and 
speech control circuits, there is nothing to 
worry about in the transmission ‘from the 
aeroplane to the ground. But received 
speech to be readily understood in the aero- 
plane must be very perfect, and great care 
must be taken in the design of the receiver 
amplifier. From the point of view of reduc- 
ing speech distortion to the minimum it is 
better practice to use high frequency magnifi- 
cations than to use low frequency magnifica- 
tions. 

The ease with which speech may be received 
under noisy conditions also depends largely 
on the design of the head receivers themselves. 
Telephones of small diameter and with thin 
diaphragms are more likely to distort loud 
speech than those’ of bigger diameter 
and with thicker diaphragms. Also the 
actual shape of the telephones themselves 
has an important bearing on the tone of the 
received speech. 

One of the secondary difficulties which 
designers have to face and yet which is one 
of the most important points to be cared for, 
is the interference heard in the receiving sets, 
caused by electrical disturbances from the 
ignition system of the aero engines. This is 
one of the limiting factors which determine the 
degree of magnification which can be obtained 
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from the receiving apparatus, and as such, it 
plays a very important part in the whole 
scheme of things. Where a high degree of 
magnification is necessary the greatest care 
must be taken in the electrical screening of 
all parts, not only of the wireless set itself, but 
of the entire ignition system of the engine. 
There is probably no more elusive trouble to 
eliminate in the whole system than bad 
“ magneto noise" which is only too readily 
obtained in certain types of aircraft. 

Another little point in the design of tele- 
phone apparatus, small in its way, but yet 
interesting in its application, is that of “ side 
tone." This means the ability of the speaker 
to hear his own voice when he is talking, 
and has to be provided for in aircraft installa- 
tions because the engine noise is so great 
that one cannot hear what one is saying. 
It has been found that where side tone is 
not provided for, this inability to hear what 
one is saying causes the speaker to shout, 
and so to spoil the articulation of the trans- 
mitted speech. Special circuit arrangements 
are therefore always provided by means of 
which this can be accomplished. 

The foregoing remarks by no means cover 
all the ground ; a separate article might be 
written on any of the points which have been 
enumerated, but perhaps they will serve to 
indicate some of the lines which are guiding 
the design of modern aircraft wireless 
systems. 


CLUBMEN ! 


Though these pages contain so much of amateur 
interest, still more interesting would they be made 


by the publication of photographs of stations, club 


laboratories, and club groups. 
nature are particularly desired. 
be returned 


or prints will 


Illustrations of this 
All negatives 
after publication. 
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PAGES FOR 


BEGINNERS 


Under this heading we publish. COMPLETE instructional articles, forming a series 


specially designed and written for beginners in wireless work. 


Hardly any mathematics 


will be introduced, and we hope to present the fundamental facts of wireless in such a 
manner as will prove attractive to a much wider-range of students than that for which 


this series is primarily intended. 


HIGH FREQUENCY ALTERNATORS. 


HE high-frequency alternator 
as its name implies, is a machine 
for directly converting mechani- 
cal energy into high frequency 
oscillating electrical energy. The 
advantage of such a machine is obvious ; 
we can supply the transmitting aerial with 


— 
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continuous waves by simply connecting it 
to the terminal of the alternator. It is thus 
possible to dispense with the spark gap and 


condensers of the primary oscillatory circuit, 
the only external apparatus needed being a 
tapping key for interrupting the trains of waves 
transmitted. 

The difficulties in the design and construc- 
tion of these alternators are, however, con- 
siderable. ‘The frequency necessary for wire- 


less telegraphy is seldom less than 50,000 


cycles per second, which places a machine 
of commercial value quite out of the question. 
This will be more readily understood on 
considering the factors upon which the fre- 
quency of an alternating current depends. 

Take the simplest form of alternating 
current generator—a single loop of wire, 
rotating between the poles of an electro- 
magnet. Fig. 1 (a) If this loop were 
rotated with a uniform speed of one revolution 
per second, the current induced іп the coil 
would change its direction once every second. 
The side of the coil AB, which is opposite 
a south pole at one jnstant, would have a 
current induced in it in the directioh shown 
by the arrow. Оп reaching the north pole, 
the direction of flow of the current would 
be reversed, as shown by the Fig. 1 (b). 

Clearly, if we were to increase the rate 
at which the coil cut the poles, we should 
increase the number of reversals per second, 
i.e., the frequency. 

The frequency therefore is directly pro- 
portional to the speed ih revolutions per 
second. 

Now, if we keep the speed constant, and 
increase the number of poles, we shall also 
increase the frequency. 

If we added another pair of poles to the 
original machine, the coil would then pass 
two north and south poles per revolution, 
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and thus the number of reversals of the current 
would be doubled. "s 
It should be noticed that the айну 


іп no way depends on the number of turns 
\ Я Е s * 


y in 


n CURRENT 


COILS © 
Se : 
dm. “ Fig. 2. 


composing the coil, but solely оп the speed 
at which the coil rotates, and the number of 
poles surrounding it. m Е 

The expression for the frequency of any 
álternating current generator can therefore 
be written as follows :— - 

NXp 
"= 60x2 | 

where N is the speed in revolutions per 
minute (a more usual figure than revs. per 
second) and р is the number of poles. 

. Asan example let us take the following :— 

What is the speed of an alternator having 
eight poles and supplying current at’ 50 cycles 
per second? -> 

Substituting in the formula, we get 


N 8 
Dm x. m 
60 ^ 2 
or N= „о == 150 revolutions: per minute. 


' Now let us Ыг the speed of an alter- 
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nator required to give current at 50,000 
cycles per second. 

Fixing a fairly large figure for die number 
of poles, say 50, we find that the speed Nod 
have to be - 

50,000 x 2 x 60. 
90 

This speed is obviously impracticable because 
of the enormous centrifugal force exerted on 
the metal around the circumference of the 
rotating part. Therefore it becomes neces- 
sary to still further increase the number of 
poles. 

A machine having 400 poles and rotating 
at 3,000 revolutions per minute would give 
a frequency of 10,000 cycles per second, 
which is about the limiting size which can 
be obtained with ordinary types of alternators. 

In order to generate current at higher 
frequencies than 10,000 various special forms 
of machine have been constructed. In one 
type, both the exciting magnets and the 
conductors are rotated, in opposite : directions. 
Thus, if each part was rotating at 3,000 
revolutions per minute, the effect would be 
the same as if the coils were stationary, aiid 
the poles were rotating at 6,000 revolutions. 

An entirely different type of machine is 
known as the -“ Inductor” alternator. In 
the Inductor type, both the field magnets 
and the coils are fixed, and the rotating part 
consists of a number of steel laminations or 
plates, having a great number of teeth cut in 
their rim. (Fig. 2.) 

As the revolving teeth sweep past the field 
magnets and coils, the magnitude of the lines 
of force is continually changing. ‘This has 
the effect of inducing an alternating current 
in the coils, at a frequency depending on the 
speed and number of teeth in the revolving 
disc. 

It can be understood that it is simpler to 
construct an high frequency alternator of this 
type, since the steel disc carries no wire, 
and can be made to carry a great number of 
teeth. In an improved type of alternator 
constructed by Alexanderson, the disc had 
400 teeth and rotated at over 10,000 revolu- 
tions per minute. The frequency of the 


= 120,000 revs. per minute. 
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current generated by these machines can be 
made as high as 100,000 cycles per second. 


In the Goldschmidt type of high frequency - 


alternator, the frequency is, so to speak, 
continually “ stepped ир” until the required 
number of cycles per second is obtained. The 
full theory of the Goldschmidt alternator is 
beyond the scope of this article, but a brief 
sketch of its action can be given. 

The field magnets of the machine are 
excited from direct current as in the ordinary 
type of machine. The rotating coils have 
therefore an alternating current induced in 
them, the frequency of which depends on 
the speed and the number of poles. This 
alternating current creates an alternating 
magnetic field which varies in intensity with 
the strength of current producing it. The 
result of this varying magnetic field is to induce 
in the fixed magnet coils themselves an 
alternating current having twice the frequency 
of that in the rotating coils. This alternating 


- 


MAGNET СОК _ 


ROTATING COIL 


Fig. 3. 


current in turn induces a second alternating 
current in the rotating coils with a frequency 
three times that of the original frequency. 
There is thus a continual increase of frequency 
between the magnet and the rotating coils, 
and with a tuned aerial circuit, these high 
frequency currents can be radiated. The 


BEGINNERS . — 


rotating coils are usually connected to a con- 
denser of such a capacity as to be in tune 


| 


Fig. 4. © 


with the frequency of the original induced. 
current. A diagram of the Goldschmidt 
alternator is given in Fig. 3. A small 
choking coil is connected in series with the 
field magnets in order to prevent the oscillatory 
current passing through the battery. It 
should be remembered that with every change 
in frequency there is a corresponding loss 
of energy in the machine, and thus the per- 
centage of radiated energy compared with that 
supplied, is small. | 

The waves radiated by the high frequency 
alternator are continuous, provided that the 
speed is kept constant. In order to interrupt 
the wave trains to form signals of the Morse 
code, a tapping key is connected either 
directly in the aerial circuit, or in series with 


the exciting field magnets. (Fig. 4) 
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CONSTRUCTION of AMATEUR 


WIRELESS APPARATUS 
How to make a Condenser (Part I.) 


HE number of variable capacity 

condensers required in modern 

receivers adds considerably to 

the cost of the amateur's in- 

stallation. Therefore a few 
hints and figures will be very useful to enable 
him to make up fixed and variable condensers 
for himself. 

In receiver work the capacity of the con- 
densers required, is small. For aerial tuning, 
with the small aerial the amateur is allowed 
to use, the series condenser need not exceed 
0-001 mfd. Condensers used in secondary 
circuits should have a smaller capacity— 
of the order 0-0004 to 0-0006 mfd.—so 
that the greatest amount of inductance may 
be used for the “ potential operated detectors," 
the crystal and valve. For wavemeters the 
capacity may be as large as possible to give 
the biggest wavelength change, with a given 
inductance, over the range of the condenser. 

When constructing variable condensers it 
Is important to remember that the minimum 
as well as the maximum values of capacity 
must be considered. The minimum capacity 
should be kept as low as possible. If 
the condenser has а high minimum 
capacity the change of -wavelength from 
minimum to maximum capacity with a 
given inductance will be smaller than it 
.would be with a low minimum capacity 
condenser, therefore a greater number of 
tappings would be required to cover a given 
wavelength range. Moreover the tuning of 
the circuit will not be so sharp. 

It has been found in practice that very 
useful condensers may be made by utilising 
old glass photographic plates. Calculations 
and tests have been made with “ quarter 
plate " plates cut in half, and with copper 
foil approximately x” thick, shellaced on 
to the surface of the glass. 


Mr. Bertram Hoyle gives a formula in 
his book* for calculating the capacity of 
condensers. It is 


K = 40 в, 


11-31 x 109 x 4 


A= total area in sq. cms. of working ‘sides 

of plates connected to one terminal. ^ 

= distance between + and — plates in cms. 
k= Specific Inductive Capacity. 


wherein | 
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Fig. 1. 


For test purposes a condenser was made 
up as follows :— Геп quarter plates cut to 
size 10:5 cms.x 5-5 cms. Thickness of 
each plate approximately 1 mm. Strips of 
copper foil 6 cms. x 4-5 cms. with a narrow 
connecting strip were shellaced one to each 
glass plate. When mounted and clamped 


* * Useful Formula and Equations in Radio 
Telegraphy." (The Wireless Press, Ltd.) 
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4 


up there were 5 plates to each pole of the 
condenser. There were thus 9 working 
surfaces on each side of the' condenser. 


Substituting known values in the above 
equation, taking the value of 4 as 4 and the 
distance between + and — plates as 0-1 cm., 
we have 


К 9х6х45х4 _ 970 
711-31х10#®х0-1 — 1131x109 
—0-00074 mfd 


The capacity measured was approximately 


0-00068 mfd. 


When calculating capacities a small allow- 
ance must be made for increase of the capacity 
due to fringing, although this is not so promi- 
nent in receiving as in transmitting condensers. 
From the feregoing it will be seen how it is 


possible to calculate and make fixed condensers. 


with photographic plates. 

It is also possible to make up a sliding 
variable condenser with plates and foil, of 
which a general idea is given in the Figs. | 
and 2. ‘The glass plates should be 10-5 cms. 
х 5:5 cms. with the copper foils mounted 
centrally on each plate as shown. ‘The foils 
should be 4-5 cms. wide and vary from 
6 cms. to 5 cms. in length, as shown. The 
purpose of the sloping end.is to obtain a slope 


to minimum capacity. When cutting the 
sloping ends on the foils half of them should 
be cut sloping down and the other half 
sloping up, and ‘when assembling the condenser 
the plates should be placed in position with 
the foils sloping in alternate directions. 
The plates should be mounted in some form 
of stand, which, while allowing one set of 
plates to be drawn out, keeps the whole con- 
denser rigid. A pointer may be fixed on to. 
the sliding plates, to indicate on a centimetre 
scale, fixed to the base of the condenser. 
When the two sets of plates are together, 
the pointer should point to “ 6 " on the scale, 
and as the movable plates are drawn out the 
pointer should move back along the scale, 
and should indicate * O" when the nearest 
points of the two sets of plates are about 
1 cm. apart. 

In Fig. 3 is shown the calibration curve 
of a variable condenser made up according 
to Figs. 1 and 2. 


MICRO- FARADS 
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Fig. 3. 


In the next article we shall continue this 
subject and deal with a 0-0015 mfd. variable 


air condenser. 
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WIRELESS TELEGRAPHY IN 


SAVAGE 


AFRICA. 


Ву С. MOoNTEFINALE | 


GENERAL account of the develop- 
ment of Italian Somaliland and 
of the part wireless telegraphy 
has played therein was given by 
me їп Vol. I, No. 12, of the 

Wireless World. | 

Since then other stations have been added 
to the extensive radiotelegraphic chain that 
Italy has spread over the territories of her 
Fast African settlements. Although several 
of those stations are now twelve years old, 
they still render most important services to 
the cause .of civilisation: in dark Africa, and 
especially in Somaliland where the only 
electric system of communication is Marconi 
telegraphy, which constitutes also the sole 
electric link with the Mother country. 

Thanks to the Telegrafo Marcon‘, which 
is now very popular among the interior 
tribes, it was possible to maintain peace, and 
devotion to the occuniers, during the dynastic 
crisis that overturned Abyssinia and Harrar 
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in 1914, with undesirable repercussions in 
some of the bordering colonies. It was a 
comparatively easy task to control the various 
Mussulman tribes peopling. Northern and 
Southern Somaliland, amongst which the 
Turco-German propaganda was very 
strenuous. 

Owing to the great distance from Italy 
and the necessity of maintaining in full 
efficiency the wireless telegraph stations of 
Italian Somaliland, a Director of Radio- 
telegraphic services has been instituted at 
Mogadiscio, the capital city of Benadir. ‘The 
task is allotted to the officer superintending. 
Radiotelegraphy and in those equatorial 
countries, deprived of all the necessities, is 
indeed a very difficult one for electrical work. 
The peculiar meteorological conditions and 
the presence in the atmosphere of moist 
sand and salt-dust result in a very rapid 
deterioration of metals. ^X Accumulators, 
generators and valve receivers have but a 
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Landing wireless telegraph machinery at Mogadiscio when the Monsoon blows is not an easy matter. 
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Lugh, on the Giuta river, is the most northerly wireless station of Somaliland. 


short life on the Equator and must bé re- 
newed with frequency, the apparatus having 
to be religiously preserved against all kinds of 
damage. The Italian mail steamer which 
leaves Genoa every month for the Red Sea 
and Indian Ocean harbours as far as Mozam- 
bique and Port Natal, transported the materials 
and also the radiotelegraphists appointed to 
the Colonial stations. | 

. When the monsoon is not very strong the 
voyage is.delightful аѕ`а respite from the 
torrid Red Sea zone and especially off Cape 
Guardafui where the ma$sive promontory 
arises in the shape of a vigilant lion from the 
blue waves of the Indian Ocean. 

Leaving the low yellow coast of the Mad 
Mullah and the territory of late Yusuf Ali, 
the strenuous Sultan of Obbia, one arrives 
in sight of the Benadir where the Italian 
occupation is revealed by the Marconi masts. 
The five little towns of Benadir are exceedingly 
picturesque, with their white Arabic houses 
shining in the sun, and the range of palm 
trees give to the sketch all the characteristic 
charm of oriental landscape. 


Itala, Mogadiscio, Merca, Brava, Giumbo 
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are the poetical names of the five апсһогарф, 
or bender as they are called in native language, 
which the Italian Navy occupied about 1900, 
after a treaty was signed with Said Bargash 
bin Said, Sultan of Zanzibar. The Itahan 
flag now flies at the top of the wireless masts 
on most important occasions, and natives 
travelling in the plains, or trading on the 
coast, look at it with that same respect with 
which they regard the Marconi telegraph, 
or stm as they call it, which latter is believed 
to be a devilish invention of Shaitan. 
Mogadiscio, like the other bender of the 
Somali coast, is a peaceful, sunny . town, 
gracefully adorned by cocoanut palms, pos- 
sessing good European houses and many 
Indian and Arabic mosques. “These Maho- 
metan mosques exist in great number in 
Somaliland, the people being one of the most 
religious and fanatical of’East African tribes. 
At Mogadiscio all the wireless caravans were 
made’ and equipped, and from there started 
a long line of loaded camels for the far off 
stations of the Somalf plains. The journey 
through the mysterious jungle is not without 
interest and emotions, and offers the utmost 


365- 


AUGUST 7, 1920 


pleasure for sporting amateurs. Leaving 
the downs of the coast, the plain, covered 
by forests and plantations extends like 
a second ocean to the distant highlands 
of Abyssinia and Harrar. Ata day's journey 
from the sea the Uebi Scebeli, or Leopard 
River, solemnly pursues its tortuous course, 
its yellow waters hiding thousands of croco- 
diles. The scenery is particularly full of 
interest in the vicinity of the nomad villages, 
the places where wells are dug being crowded 
with hundreds of people and entire flocks 
of cattle. The Somali tribes prefer the cool 
shade of gigantic baobabs for their meetings, 
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їп which Bolshevik matters are not yet 
discussed, but which are characterised as in 
Europe by interminable debates. 

Bardera, Lugh, Iscia Baidoa, Bulo Burti, 
Oddur, Mahaddei Uen, Gheledi, Balad, etc., 
are the principal markets of the interior and 
they each possess a good, efficient wire- 
less telegraph installation. The shepherds, 
travelling across the plains, utilise the radio- 
telegraphic masts much as sea navigators do: 
lighthouses, and find in those structures, 
some of which are of the modern lattice 
type, sign posts of the most important centres 
of their country. 


WIRELESS GADGETS AND FANCIES 


By Н. E. 


F the reader is a very superior person 

he may not like this article, which is 

addressed to those taking up the home 

manufacture of apparatus, and who may 

not be acquainted with convenient tools, 
sizes and patterns. 

For quickly making up and changing 
experimental circuits, an excellent scheme 


| (b) 
Fig. 1. 

Is to have an assortment of flexible conductors 
at each end of which is soldered a paper 
clip [Fig. 1 (а)). That illustrated is Perry's 
* Double Lever" clip, and best serves the 
purpose as it opens easily and wide enough 
to pass over terminals. Such clips can be 
obtained coppered at about 2d. each. For 
more permanent connections it is better 
not to use the flexible strands with loose 
ends, but to solder to them a sheet brass tap, 


ADSHEAD. 


cut as in the figure.  [Fig. 1 (/)]. 
an easily-made filament resistance is 
by soldering across the ends of 
small contact studs a piece of fine 
resistance wire, S fashion (Fig. 2) Two 
or three inches of 38g. Constantin are suffi- 
cient, with about 4” between each stud, 
and though it may get hot, it will not harm. 

Cut-out Contact Studs. In using a 
small portion of a large inductance, trouble 
is sometimes experienced from the electrical 
effect of the overhanging turns. For those 
who like construction work the stud design 
illustrated in Fig. 3 is suggested ; the central 
portion being of some metallic material. It 
will be seen that on whichever stud the rotating 
arm rests, the contact is pressed open and the 
rest of the inductance cut out. 

For temporary purposes adjustable con- 
densers can be made from two test tubes 
sliding one in the other. On a visit to any 
chemical firm it will be noticed that these 
tubes vary in the blowing, and pairs can easily 
be picked out which will fit together. Cover 
each with foil, fitting a foil-covered cork 
with a central terminal to make contact 
with the inner tube. The outer tube can 
have a foil-lined paper tube pressed tightly 


Quite 
made 
some 


high- 
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on the end. Fora pair of $" tubes I have 
calculated the capacity to be 0-00003 mfd. 


per cm. of overlap. 


Milltammeter.: Instead ot buying a beau- 
tiful precision instrument, get a pocket 
compass about 1" across, marked in degrees, 
and wind a 3* coil of about 40 turns bunched 
together, and fix round the needle. ‘Then 
borrow a  milliammeter from one of the 
new rich, and graduate yours by plotting a 
curve of deflections on squared paper. ‘The 
one I have gives 10°=3m.a; 30°=12m.a ; 
60°=42т.а; 78° — 100 m.a., and so on. 

Potentiometer. If making this, make a 
good one with stud contacts and known 
resistances between the studs. "Then it can 
bz used as a resistance box in a Wheatstone 
bridge circuit with the galvanometer described 
above and the resistances of telephones, 
voltmeters, etc., can be estimated. Make it of 
two circles of studs, say of 13 each, with 4 ohms 
between each in the first circle and 50 ohms 
between those of the second. hat will be 
648 ohms total. The -length of wire to 
give these values can be taken from a wire 
table and even if not quite accurate the box 
will be relatively in proportion, which, 
according to Einstein, is the best we can 
hope for. 


Tikzer. For the reception of C.W. with- 
out a valve a tikker can be made from 
a buzzer. Remember that an electro- 
magnet has two ends. Take away the yoke 
and one magnet coil and fit a similar contact 
breaker on that side. “Then when the battery 
is switched on the contacts will buzz at the 
same rate and the new pair can be put in the 
telephone circuit. Make the contacts of 
silver from a cut-up coin (not British. —Ed.) 
and put a condenser across the buzzer contacts 
to stop the noise they will set up in the "phones. 

Sizes: В.А. Taps and Dies. Don't use 


Whitworth threads in your apparatus, but 


В.А. А useful size is 4B.A. for terminals 
and contact studs. — 3B. A. and 5B. A. are also 
good, with the addition of 6B.A. and 8B.A. 
for small grub screws, etc. For satisfaction 
buy only American-made screwing tackle. 
It is advisable to buy a sensitive stand for the 
hand drill, as you will then ensure the holes 
being drilled and tapped true, and will not 
break the drills. The Model Engineer hand- 
book No. 27 gives a complete list of threads 
and tapping sizes. ‘Tapping drills for 3, 4, 
9, б, 8, B.A. Nos. 30, 34, 40, 44, 51 


respectively. Clearance holes can be 
reamered out with a taper broach; two, 
зу” and 44", are useful. Taps and dies; 


S.W. Cards make }}” diameter "adjustable. 
Thin sheet brass 0:012" ; stouter for contact 


IRs 


Fig. 3. 


arms, etc., 0-016". Flexible conductor, 14/36. 
Instead of buying brass screws by the dozen, 
a good tip is to buy a pound of mixed scrap 
screws. Sort these out into sizes and if you 
are fortunate you will have a collection to 
last a long time. 
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BOOK REVIEWS 


OUR ATLANTIC ATTEMPT. 
Ву Н. G. Hawker, M.B.E., and К. 
MACKENZIE Grieve, Lieur. -COMMANDER 
A.F.C., R.N. 
‘London: Methuen & Co., Ltd., pp. 128, 
14 illustrations, 6 diagrams (3s. 6d. net). 
HIS excellent little book, simply 
. and interestingly written, not 
. only fully describes the details 
~ A and adventures of the Atlantic 
. Flight, but also contains much 
appertaining to wireless which would interest 
our readers. Primarily intended to be a 
history of the famous flight, and a record of 
its many obstacles, there is also to be found 
in its pages reading which merits the attention 
of wireless enthusiasts. 

In addition to much information concerning 
the overcoming of obvious difficulties met 
with in the installing of wireless in aircraft, 
Chapter IX. deals exclusively with Wireless 
Telegraphy, giving many interesting facts 
relative to the generation of power by air- 
driven machines, ‘This chapter also embraces 
an elementary description of “direction 
finding," its values and its possibilities. 
Well written, with full page illustrations, this 
book will familiarise its readers with much that 
is not ordinarily known, both in aircraft, and 
Wireless as applied thereto. 


RADIO ENGINEERING 

PRINCIPLES. 

By Henri Laver, B.S., and Harry L. 
=- Brown, B.E.E. 

New York : Mcgraw Hill Book Co., Inc. 

London: Hill Publishing Co, Ltd. 

Pp. xv.4-300. 12 Plates. Price, 21s. 

net. 

The different electrical phenomena which 
have been observed to take place in matter, 
such as the development of electricity by the 
friction of one body against another, have 
led to the assumption that electricity is 
present in material bodies, and may under 
certain conditions be clearly brought to 
evidence. How these assumptions came about 
and what are the theories based upon them, 
are set forth in this book. 


The three-electrode valve, the device 
around which the present and future of 
wireless telegraphy would seem to centre, is 
fully dealt with, though certain of the obser- 
vations given are not entirely accurate. 
Chapter VI and its subsequent chapters 
show the important part played by the valve 
in fts application to wireless .telegraphy, its 
uses as detector, amplifier, oscillator, and 
modulator being taken up in detail. 


In order to give a clearer conception of 
what takes place under certain conditions 
the authors make frequent use of the electron 
theory to describe the development of the 
principles involved, thus serving the dual 
purpose of familiarising the student with the 
electron theory and also the principles of 
radio-telegraphy. The description of any 
particular system of apparatus is purposely 
avoided with the object of devoting the 
entire space of the book solely to the prin- 
ciples. The general means of utilising these 
principles in practical work is dealt with in 
some measure, but it is assumed that the 
student with the principles once understood 
will be able to apply them to any specific 
system of radio apparatus. . 

Chapter XI is devoted to the underlying 
principles of Directional Wireless and Loop 
Aerials, both of which are so largely used in 


` aircraft work. Numerous diagrams are given 


in illustrating the descriptions and methods 
adopted. . 

Chapter XII gives a few of the various 
applications of  Radio-telegraphy, dealing 
chiefly with its application to aeroplanes. The 
systems of antennz described, though not 
altogether new, are of interest to the student. 
The development of wireless in submarine 
work, the possibilities and results obtained 
with the loop aerial as used in under-water 
craft are also touched upon in this chapter. 


For the purpose for which the book is 
written, the assistance of operators .and 
students: who do not require their technical 
knowledge to be so highly developed as 
engineers engaged in research, the book 
may be commended. 
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NOTE.—This section of the magazine 4s placed at the dis posal of all readers who wish to. receive advice and 


information on matters pertaining 


to both the technical and non-technical sides of wireless work. Readers 


should comply with the following rules —(1). Questions should be numbered and written on one side of the 
paper only. and should not exceed four in number. (2) Queries should be clear and concise. ( 3) Before sending 


_ tn their questions readers are advised to search recent numbers to see whether the same 


queries have not been 


dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accom panied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a “ nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators wil 
save time by writing direct to the various firms employing operators: | 


C.G.W. (Balham) asks (1) If much error wil 
arise from calculating the capacity of an aerial 
merely ав а wire, without regarding the capacity to 
earth. (2) If the following dimensions of coils will be 
suitable for a receiver with an aerial slightly smaller 
than P.M.G. maximum, tuned circuit capacity being 
0-0005 mfds :— 

Extra inductance coil, 34 cms. long by 18 ста. 

dia., wound No. 24 SWG. 

Primary of coupler, 18 cms. long by 14 cms. dia., 

wound No. 24 SWG. 

Secondary of coupler, 16 cms. long by 11:5 cms. 

dia., wound No. 28 SWG. 
(3) If 7/19 stranded wire is used for the aerial, 
should diameter be taken as that of each strand, or 
that of the whole cable. (4) In winding the coils, is it 
necessary for them all to be wound in the same sense. 

(1) We do not know what formula you have 
used. The following take the effect of the ground 
into account. Compare with your previous results. 

Vertical wire, height В cms., radius r cms., C in 

electrostatic units :— 


À 
C — 0-43^ — [log, Ө — 0:105) 
Horizontal wire, height Л cms., radius r cms., 
C —0-217 -log,, (= 


Capacity in electrostatic units per centimetre 
ength of wire. 

(2) Yes. 

(3) The whole cable. 

(4) No. 


G.S.H. (Glasgow) asks (1) Why does the rotary 
converter speed up when there is a current lag. (2) 
Why do the choke coils choke back the high frequency 
current and yet allow the low frequency to pass through 
them. (3) Why is a double humped wave radiated 
with tight coupling. (4) How do the oscillatory circuit 
surges get to the guard-lamps. 

(1) The variation of speed with power factor of 
load depends on reactions inside the machine by 
which the armature currents vary the strength of 
the magnetic circuit. For a detailed explanation 
consult any fairly advanced book on dynamo 
electric machinery. 

(2) Because the impedance 4 coil offers to the 
flow of a current through it is directly proportional 
to the frequency of the current. 

(3) An adequate explanation would take more 
space than we can spare. Roughly speaking, when 
two circuits are tightly coupled there is a continual 
handing backwards and forwards of energy between 
them, and each circuit oscillates at a frequency 
which is somewhat different when it is handing 
back the energy from when it is receiving it again. 


These two frequencies cause the two humps of the 
tuning curve. 

(4) The guard lamps are an additional precaution, 
chiefly to protect the machine from surges directly 
induced in it by the discharge, not from surges 


passing back through the chokes. . 


C.G.C.S. (Southsea) asks (1) For a diagram of a 
simple valve circuit, giving little radiation and not 
using a potentiometer. (2) Whether following dimen- 
sions would be suitable for a small loose coupler : 
primary б-їт. by 34-in., wound with No. 32; 
secondary 4-in. by 3-in., wound with No. 44. (3) If 
2,000 ohm .' phones would be suitable for receiver in 
(1,) without a transformer. 

(1) The circuit shown in Fig. 1 should meet 
your requirements. This circuit would be improved 


- by a grid potentiometer. 
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Fig. 1. 


(2) No. 44 is too fine for the secondary. If you 
wind this coil with No. 36 and keep the remaining 
dimensions, ав you suggest, the coupler should be 
quite satisfactory. 

(3) Yes; higher resistance would be preferable, 
but 2,000 ohms should give quite good results. 


B.S. (Leicester) asks various questions on the 
construction of a telephone transformer. 

Consult the article on this subject in the March, 
1920, issue. You will find all you require there. 
The only difference from the dimensions given is 
that your telephones being of 500 ohms resistance, 
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the low resistance winding should be about 4 oz. of 
No. 36, instead of the 6 oz. of No. 30 specified. 


E.R.W.F. (Southport) sende a sketch of a double- 


note magnifier, and asks for comments. 


The type of magnifier shown is in no way specially 
good, but should give useful results. Without more 
information as to the dimensions of the components 
we cannot give much advice as to its improvement. 
You query whether you are using enough H.T. 
volts: but omit to state how much you are using ! 

E.W.W. (Wimbledon) has telephone wires 
running parallel to hts aerial and about 12 feet away. 
Under certain conditions he hears speech by induction 
and asks if this ts usual. He sends a diagram of 
receiver and asks (2) If it should permit С.И. reception. 
(3) What ts the difference in sound between C.W. 
and spark. (4) If he could amplify satisfactorily 
by means of another valve used as in a diagram sent. 

(1) Under the circumstances we think this is 
very natural. 

(2) Yes. 

(3) C.W. gives a clear musical note, varying in 
pitch with the tuning of the receiver. 

(4) The circuit shown would not work. There 
are many possible forms of circuit. See past 
numbers of this magazine. 

F.W.R. (Croydon) sends a sketch of a crystal 
set and asks (1) For suitable capacity for tuning 
condenser. (2) For suitable capacity for blocking 
condenser. 

(1) 0:0005 míds. 

(2) Exactness in this condenser is not important. 
Best value wil vary with the telephones used. 
Try about 0-001 mfds. 

N.B.—Judging from queries received many 
amateurs appear to think this blocking condenser 
one of the most important items in the set. As 
a matter of fact, while improvements can be obtained 
by its skilful use, it is by no means important ; 
and in crystal sets at any rate, it can generally 
be omitted without serious detriment to the 
results obtained. 

J. Mc.L. (Glasgow) asks (1) Re reply to G.D.A. 
tn May 15th issue if an A.T.C. is necessary, and if 
зо, how to make one of fixed value. (2) Whether 
lightning +8 likely to burn out an ordinary knife 
switch. (3) For a sketch of an easily made radial 
switch. 

(1) An A.T.C. is not necessary, though if variable 
is а convenience for tuning. Rather than fit а 
fixed capacity we should recommend you to make 
the coil ав shown, but of variable inductance by 
means of a slider or closely-spaced tappinys. 

(2) If the switch is kept clean there should be 
very little risk. 

(3) It is difficult to do this without а more exact 
knowledge of your requirements. You might use 
& block of dry hard wood, with round headed 
brass screws for the contacts, and a flexible strip 
of brass for an arm, fitting the strip with an ebonite 
handle for manipulation. Ebonite would be better 
than hard wood, but would need more skill in work- 
ing. 

L.E.B. (Alton) sends a sketch (Fig 2) of a pro- 
posed receiver to work over a range of 600 to 17,000 ma. 
He asks (1) For comments, and (2) For instructions 
re the inductance B. 
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К (1) The set as shown might very possibly work. 
You would probably get more certain results by 
doing away with the grid condenser D and leak. 
The value given (0:2 тїз) for condenser A is 


— 
т 


Рід. 2. 


much bigger than neceesary. 0:002 míds would 
probably be big enough. Any hard valve requirin 


. about the plate voltage you have at your dis 


will do. 

(2) You are very unlikely to make a set which 
will work well over such an extreme wavelength. 
If you try it, make the inductance about 1’ long by 
6" diameter, of No. 32. You will have to fix the 
reaction coil by trial, say 6x5’ of No. 28 to 
begin with. 

H.D. (Willesden) asks (1) How to modify the 
windings of the amateur set described in the numbers 
for 17% April and lst May to suit 40 ft. twin inverted 
L aerial 25 ft. from ground, A.TI. former to be 
5’ diameter, wound with No. 23. (2) If the eet 
would be suitable for wireless telephony. (3) If 
an amateur can use a frame aerial. 

(1) Loose coupler can be as in article referred 
to. For the A.T.L, with 5" former and No. 23 
wire, make length about 15”. 

(2) Set should receive telephony quite well. 
For this purpose keep the coupling weak. 

(3) Yes, if he obtains the usual official permission. 

L.F. (London, N.12) sends diagram of a valve 
receiver and asks (1) The reason for an annoying 
click on passing from stud to stud of the tuning 
inductance (receiver is of grid tuned type), and 
(2) The reason why set will not oscillate at above 
9,000 та, or less than 1,000 ms. He appears to 
suspect the tuning inductance mentioned above. 

(1) As well as we can judge without more detailed 
information the click is probably due to your break- 
ing the oscillating circuit on moving the switch. 
A stoppage oi the oscillations will cause а variation 
of plate current and a click such as you describe. 
An obvious remedy is to design a better inductance 
switch. From your diagram we think it is likely 
you are using too many positive volts on the grid. 
A 16-volt grid battery is quite unnecessary. 
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(2) The reason probably lies in the unsuitability 
of the reactance coil for such wavelengths; and 
not in the tuning inductance at all. You cannot 
expect one size of reaction coil to give oscillations 
over an unlimited range of wavelengths. The best 
size for the reaction coil increases with the wave- 
length. 

PHOSPHOR (Nottingham) senda (1) sketches 
of a proposed aerial system for comment, and aska 
(2) What size and kind of wire to use. 

(1) To begin with, the suggested scheme involves 
the use of much more wire than you are allowed 
even without the EK section. Also an aerial bent 
back on itself as EFGH is always bad. (See other 
recent replies.) You should not have much 
trouble from the telephone wires situated as they 
are. We should recommend the EF section alone, 
or possibly the EF plus FG, though we do not think 
you will get much better results from the extra 
20' F to С. If possible raise E and F considerably. 

(2) Any bare wire of copper, or phosphor bronze 
or silicon bronze, of sufficient size for mechanical 
strength will do. It may be single or stranded 
cible About No. 14 should do if you use single 
wire. ; 

Н.Н. (Harlesden) (1) Wishes to make a wave- 
meter, as described in issue of 3rd April, hut wishes 
to use variometer formers of an altogether different 
size and shape. He asks what winding to use to get 
the same wavelengths. He aska (2) Whether it is 
necessary to inform the P.M.G. of a change in his 
aerial from the twin to the single wire type. (3) At 
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Fig. 3. 


Whitsun he heard two stations, one high note and the 
other low and rather scratchy—wavelength 2,500— 
3,000 ms. He asks who they were. 

(1) This question is quite out of our scope. 
Firstly, there would most likely be no windings 
s.iitable. Secondly, the work of calculation would 
take us much longer and give us more trouble 
than you would need to make the formers recom- 
mended. And thirdly, if we did make the calcula- 
tions and they did lead to some result, the calculated 
result would not be accurate enough for use in the 
construction of a wavemeter. 

(2) Yes. 


(3) There are so many stations working that 
we cannot identify any special two with the little 
information you give. The low pitched note on 
2,500—3,000 ms. may have been Eiffel Tower. 

L.R.R. (Bishop’s Stortford) asks (1) Whether 
there 18 a Wireless Society at Bishopa Stortford or 
Highgate. (2) If it is possible to use a frame aerial 


Fig. 4. 


in conjunction with an outside aerial. (3) For 
criticism of hw acrial. 

(1) No. | 

(2) 1t could be done, but would probably no 
be worth while. 

(3) The receiver should be all right as sketched. 
(Fig. 3). 

(4) The aerial (Fig. 4) is not good. "Tho sharp 
angle at B is bad. It would be better to tako the 
leads straight from C to A. А long stretch as AB 
close to roof is undesirable. Practically the only 
part of your aerial which is doing any useful work 
is the section AD. 

B.H.C. (Felsted) has a 3-valve resistance am. 
plifier which works O.K. He wishes, if possible, 
to substitute a sensitive relay for the telephones. 
(He suggests one sensitive to 6 microamps.) He 
asks if the scheme is feasible and for any information 
we van give him with regard to a suitable relay. 

We cannot trace the diagram you gay you enclose, 
but if the circuit is a good one of fairly normal type, 
this should be quite possible . We do not recommend 
such extrome sensitivity in the relay as you suggest, 
you should be able to get at least 100 microamps 
in signals from strong stations. A P.O. type relay 
rewound to about 10,000 ohms, instead of the 
standard lower resistance winding should te 
suitable. Its construction would be difficult fcr an 
amateur. You might get results by fitting contacts 
to the pointer and stop of some form of sensitive 
galvanometer, such as the Weston. 

E.E.D. (Portsmouth) asks for advice in acquiring 
а receiving set. He wishes to know (1) The beat way 
to set about getting a permit. (2) If he should buy 
aset or make his own. (3) ТЈ we recommend " —— "58; 
or what is the best firm to deal with 

(1) Write to Secretary, G.P.O., London, for 
forms and information. 

(2) This depends chiefly on (a) how much you 
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аге prepared to spend апа (b) whether you have 
any taste and ability for the work of making one. 
If you have unlimited resources you will get & good 
set with least trouble to yourself by buying one. 
On the other hand if you do not wish to spend 
much, you will find it cheaper, and not a difficult 
job, to make one for yourself. 

(3) We never recommend any particular firm, 
for obvious reasons. Апу of the firms advertising 
in this magazine should give you satisfaction. 


C.A.L. (Cambridge) sends sketch of a receiver 
which is giving trouble and asks for help. Receiver 
has picked up FL faintly with a silicon detector, but 
will give hothing—ezcept buzzer signals, which are 
OK—with carborundum. Circuits can be tuned 
to 2,600 metres. 

There does not appear to be anything much the 
matter. Of course your aerial is rather small and 
low, so vou cannot expect excellent results. Circuit 
should be all right as sketched. Possibly your 
carborundum crystal is a bad one. Have you 
tried reversing the crystal battery ? Connecting 
the two parts of the tuning coil as you show should 
not have any bad effect. Is your earth conncction 
good ? 


R.J. asks (1) If there is any simple formula for 
calculating the tuning positions of a receiver for a 
given wavelength with a given aerial. (2) What 
should be the natural wavelength of an aerial sketched. 
(3) How can such natural wavelength be calculated. 
(4) Ie an angle of 45° tn an aerial too acute. (5) 
Why a sketched recetver does not give good results. 
(6) How much power would be required to transmit 
20 miles with an aerial as shown abore. 

(1) There is no simple formula universally 
applicable. 1t could generally be done by the choice 
from a large number of formule of certain ones 
applicable to the particular type of aerial апа re- 
ceiver under consideration. You will find many 
typical formule in Nottages’ book on the measure- 
ment of Inductance and Capacity. 

(2) About 600 ms. 

(3) The natural wavelength is 4 to 5 times the 
length, depending on the shape of the aerial. 

(4) Yes, it is undesirable. 

(5) Chiefly because you have placed the tele. 
phones in parallel with the crystal instead of in 
series with it. Also you would probably get better 
results with more turns on your primary coil and 
fewer on the secondary. 

(6) Depends on conditions and type of receiver. 
Overland and with crystal. say 100 watts: oversen, 
or with valves, less. 


Constant (H.M.S. Revenge) asks (1) Re 
Bangay, Oscillation Valve, paragraph 20. page 9. 
and paragraph 26, page 11. if in the latter paragraph 
the maximum frequency should be 4,000 cycles and 
not 2.000 as given: and (2) What is the formula 
for the capacity of a reservoir condenser, as referred 
to on page il paragraph 27. 

(1) No, 2.000 is correct. 2,000 eveles correspond 
to 4.000 actual maxima of voltage. each of which 
has to be discharged. There is à slip in the earlier 
paragraph. For a frequency of l00 eveles the 
number of current maxima will evidently be 200 
per second, and not 100 as stated. 
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(2) The ordinary formula for the frequency of 
oscillation in & condenser circuit will give you 
this. :— 2 

1 | 1 Ri 
т NLC ағ 

The value of frequency you require is that 
which makes 42 of the period of oscillation equal to 
the time of discharge wanted. 

Many thanks for your kind remarks about the 
Wireless World. Your suggestion has been partially 
carried out by the article on Research for the 
Wireless Amateur, published in the issue of 
May 15th, but we will see what more can be done. 


J.N.C.B. (Preston) asks (1) What capacity will 
be suitable for use with a jigger secondary of No. 29 
wire on a 4” former, the coil being divided into three 
sections with 60, 140 and 340 turns respectively. 
(2) What would be the maximum wavelength attainable 
with this condenser. (3) If the aerial condenser in 
Fig. 1, page 65 of the April 17th ** Wireless World ” 
їз necessary. 

(1) Condenser should be variable, with a maxi- 
mum capacity of about 0-0005 mfds. If you choose 
8 plate type you will be able to fix suitable dimen- 
sions from formule recently given in these columns. 

(2) About 4,500 ms. 

(3) With a small aerial an A.T.C. is seldom neces- 
sary. You can omit it if you wish, but its use wilk 
probably improve results on short wavelengths. 


CRYSTEC (Beckenham) sends sketch of а 
pro posed receiver and asks (1) For comments. (2) If 
the aerial will be satisfactory —4it із shown as a twin 
20’ long and 17° high. (3) If he should be able to 
get FL and MFT. (4) Could the telephone transformer 
be done without, as the resistance of the tclephones. 
18 2,000 ohms. 

(1) & (4) The circuit shown is fairly good. 
Condenser shown as 0-09 mfds, is Much too big. 
this condenser should be about 0:0003 míds. You 
might interchange condensers. Telephone trans- 
former would be better omitted with telephonce 
of 2,000 ohms. . 

(2) Aerial is very smal!. We are afraid you will 
need a larger one than this to get good results. 

(3) FL possibly, if your tuning inductance is 
big enough. MFT-- we are afraid not, with such. 
a low and short aerial. 


INDUCTANCE (Earl's Court) asks (1) which 
is the more efficient, high frequency or low frequency: 
amplification. (2) Whether a basket wound pancake 
{уре inductance is as efficient as a single layer 
cylindrical one. (3) If other compact methods ор 
winding can be given. or are they “© trade secrets.” 

(1) For very weak signals H.F. amplification 
is the better: for stronger signals there is little to 
choose between them. 

(2) Yes. И is more difficult to wind but saves. 
space when wound. 

(3) There are practically no other types but 
pancakes and single layer evlindricals used, 

YEX (London, N.7) sends а sketch (Fig. 5) of 
a valve attachment to a Marconi Зі type receiver. 
which he says qives poor magnification for wares: 
less than 1.900 ms, He asks (1) Reason for thes. 
(2) How he can make it more sensitive, (3) If 
there is anything new in the scheme of connections. 


Frequency = 


аго 


QUESTIONS AND ANSWERS 


(4) If he can use valves of two different types 
together. 

(1) The reason may be that you have introduced 
too much capacity in parallel with the billi conden- 
ser ; orit may be due to the direction action through 
the receiver on this circuit opposing the action 
on it through the valve. 

(2) Keep the receiver coupling dead weak. Use 
а potentiometer in the grid circuit. 

(3) The scheme is somewhat unusual, 
contains nothing essentially new. 


but 


TOP OF AT.I. 


а|к®------------1| 
TO &ARTH 


Fig. 5. 


(4) This depends entirely on the type of circuit 
used and the characteristics of the valves. 


G.W.D.S. (London) asks (1) If he could use 
apparatus sketched, with a frame aerial and 3-valve 
amplifier. (2) For a dimensioned drawing of a 
7-valve amplifier. (3) Would the P.M.G. permit 
use of apparatus of this description. (4) How to 
apply for a valve licence. 

(1) The set sketched ie an elementary crystal 
receiver. It would be of little use as it stands, 
but if stripped the, components might be built 
up with an amplifier for the purpose you 
suggest. 

(2) We cannot do better than refer you to the 
articles on valve amplifiers in this magazine in the 
earlier numbers of this and the last volume. 

(3) Yes, very probably. 

(4) Apply to the Secretary of G.P.O., giving 
diagram of proposed set. 


P.J.C. (Cumberland) asks (1) For criticism of 
a circuit sketched. (2) How it could be improved 
by the addition of an assortment of valve apparatus. 
(3) What should he the approrimate wavelength 
range. 

(1) Scrap the condenser marked E and put the 
telephenes in series with crystal and not in parallel 
with it. The set should then work. To get а good 
range of wavelengths you should increase either 
the aerial inductances or the condenser F, con- 
siderably. 


(2) There are such а large number of circuits 
possible, depending on how you wish the valves 
to function that we should recommend you to pick 
out some fairly normal circuit from the many given 
in the Wireless World from time to time. "There 
is no special correct or best way of employing 
two valves in a circuit. 

(3) With the suggested alteration to the aerial 
circuit your maximum should be about 5,000 ma. 
We cannot say much about the minimum without 
more definite information. 

E.G. (Worthing) wishes to make a 2-ctrcuit 
crystal receiver for a range of 400—1,000 тз, tuned 
hy the condensers. He asks for values for the in- 
ductances and condensers. 

We should combine A.T.I. and primary coupling 
coil. Make tuned circuit condenser equal to 0-0005 
mfds at maximum. Make tuned circuit inductance 
equal to 1,000 mhys. We cannot predict aerial 
constants without data of your aerial. You might 
try aerial inductance about 2,000 mhys, and aerial 
condenser about 0-005 mfds at maximum. 


L.J.H. (Islingten) sends sketch, Fig. 6, of a 
proposed frame aerial system, and asks (1) Whether 
the aerial will be efficient with 14 turns on a former 
82 cms. in diameter. (2) What would be approximate 
range with a two-valve L.F. amplifier. (3) What 
will be the range of wavelengths that the circuit will 
receive. 


CARBORUNOUM 
DETECTOR 


L.F. AMPLIFIER —3» 


Fig. 6. 


(1) Yes; but you would probably get better 
results with more turns. 

(2) This is difficult to say. Possibly about the 
same as with a good ordinary aerial and crystal 
without an amplifier. 

(3) We cannot say exactly, as you do not state 
size of wire or spacing between turns. Assuming 
No. 20, wound fairly close, wavelength should be 
about 900 ms. We should recommend more turns 
on the aerial former or an additional tuning induct- 
ance in the circuit. 
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W.A.H. (Erith) sends description of his aerial 
and receiver and asks (1) What maximum wavelength 
he can reach. (2) Whcther he will need a loading 
coil to receive FL, and if so, what size. (3) How he 
can make sure his circuits. are in tune with cach 
other and inccming signals. 

(1) and (2) We cannot answer either of theso aa, 
although you state the diameter of your coils and 
the wire they are wound with, you say nothing 
&bout their length. 

(3) The best way is to vary the tuning of each 
cireuit until signals are heard, and then adjust 
them each carefully until the signals obtained are 
strongest. 


ENGINEER-IN-CHARGE (Preston) asks (1) 
If a valve receiver will detect arc, spark, and C.W. 
signals, and also wireless telephony. (2) If we can 
recommend a suitatle set for the purpose. (3) If a 
19” coil ship emergency set is a spark transmitter. 
(4) If the Marconi Standard 14 K.W. ship set is an 
arc transmitter. 

(1) Yes certainly, if suitably designed. 

(2) Consult the lists of any of our advertisers. 
Any set listed will receive some signals; but in 
general the more you pay for a set the more sensitive 
it will be, and the greater will be its range of 
usefulness. 

(3) Yes. 

(4) No. A valve set of this size has recently 
been developed, bnt the well-known standard set 
is a spark transmitter. with a rotary discharger. 


AERIAL (Golder’s Green) sends crystal circuit 
and asks (1) For comments. (2) How to introduce 
a potentiometer. (3) If a 3-wire 30 ft. aerial will be 
suitable for this set. (4) How many miles will it 
rereive messaqes. 

(1) and (2) Circuit shown is quite hopeless. 
Suitable connections, including potentiometer are 
as Fig.7. 
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Fig. 7. 


(3) Such an aerial is possible, but a longer 2-wire 
aerial would be much better. . 
(4! See answers to similar questions recently. 


M. de W. (Brussels) asks (1) For dimensions 
Jor a frame aerial suitable for »eception on wavelengths 
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from 8,000 to 20,000 ms. (2) What wire to use for 
the purpose. (3) What capacity tuning condexser to 
use with 1. ' 

(1) Of many possible forms, . 8 should 
be suitable . Dimensions need not be rigidly adhered 
to if inconvenient. ; 


hiu 4 


INSULATING 
SUPPORTS 
FOR WIRES 


Fig. 8. 


About 60 turns of wire should be used, spaced 
l cm. apart. See also article on frame aerials 
їп issue June 12th. 

(2) 7/24 insulated stranded cable would be very 
good ; but single wire, say No. 16 bare or S.C.C., 
could be used if desired. 

(3) Maximum might be 0-001 mfd or rather less. 
Circuit should be tuned up to required maximum 


wavelength by means of a suitable loading in- 
ductance. 


P.S. (Lowestoft) sends sketch of a pro posed 
receiver, with description of aerial for commcnt. 
Receiver though of elementary type, is quite 
well proportioned, and should give satisfactory 
results. 2/50’ wires are better than 4/25’ for the 
aerial They should be as far apart as possible ; 
and if over a roof, should be elevated above it аз 
much as possible. 


SHARE MARKET REPORT. 
Business in all the Wireless Stocks has been quiet. 
The market is steady though stagnant. 
Prices as we go to press July 30th, are:— 
Marconi Ordinary - - - 3 


» Preference - - - 2H 
o» Canadian - - - 9- 

» Marine - - - - 14 

T New Issue- - - 3 
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RADIO EXPERIMENTERS and ENGINEERS 


Find Everyday Engineering the most useful and 
interesting of American Radio Magazines—WH Y ? 


—BECAUSE Everyday contains fully illustrated detailed information 
on building such apparatus as Radio Frequency Amplifiers, Heterodvne 
Wavemeters, Vacuum Tube Transmitters, &c., all of which are first 
built and tested in Everyday’s own Laboratory. 


—BECAUSE fFvervday has the first disclosures of New Commercial 
Equipment as well as Army and Navy Apparatus. The clear photographs 
give many ideas to Radio designers. 


—BECAUSE Evervday carries special articles on the scientific aspect of 
Radio, giving results of new experiments and tests as well as describing 
various methods of Radio measurements. 


IN OTHER WORDS, IF YOU WANT TO KNOW WHAT 
RADIO WORK IS BEING DONE IN AMERICA, SUBSCRIBE TO 


EVERYDAY ENGINEERING MAGAZINE 
2, West 45th Street, New York City, U.S.A. 


Per year—12 numbers—British g% 
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EXPERT TRAINING FOR YOUNG GENTLEMEN (15-25) IN INLAND, CABLE & WIRELESS TELEGRAPHY. 
Good appointments are open to our students as soon as qualified, the demand for Skilled Operators in all Services being greater 
than the supply. Special Short Course suitable for men wishing to obtain Government Certificate and enter the service of 
the Marconi Co. At several recent Government Exams. all candidates obtained Ist Class Government Certificate. No Branches 
or Postal Tuition. Fees moderate. Recognised by the War Office, Admiralty, Wireless Telegraph and Cable Companies. 
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. AUGUST 21ST, 


FORTNIGHTLY 


By Рнилр К. Coursey, B.Sc., 


N earlier articles a few of the theories 

relating to the aether have been briefly 

referred to in connection with the trans- 

mission of electromagnetic waves. “The 

question has frequently arisen as to whether 
the hypothesis of the existence of the aether 
is either really necessary to explain physical 
phenomena, or justified in the light of ex- 
isting knowledge. Recently the interest that 
has been aroused by Einstein's work on the 
Relativity Theory has once again brought this 
question into prominence and has prompted 
the statement by some physicists that there 
can be no such entity as the aether, and that 
its presence ts no longer necessary to explain 
ordinary phenomena. 


As we have seen, the success which attended 
the experimental verifications of Maxwell’s 
theory of electromagnetic waves gave great 
support to the aether theory, and the existence 
of these waves is still one of the strongest 
arguments for the necessity of postulating 
some medium in which the strains consti- 
tnting such waves may be set up and through 
which they may be propagated. Some ad- 
ditional evidence in support of the existence 
of the aether has recently been obtained and 
will be briefly referred to below. ‘The 
various phenomena of light waves, in par- 
ticular those of polarisation, interference, etc., 
are very difficult of explanation in terms of 
known concepts unless there is actually 
existent a true form of wave motion in some 
medium, but at the same time the very 


existence of these waves has brought out 
other facts which are almost equally difficult 
of explanation if .we imagine the aether to be 
an immoveable and unvarying medium filling 
all space. For instance, consider the case 
when there is relative motion between the 
source of the wave disturbance, and the 
medium through which the wave is pro- 
pagated. То make use of an acoustic 


analysis in order to fix one's ideas, imagine 


that we are listening to a sound coming from 
a moving source, such as a locomotive whistle, . 
and that the observer and the medium through 
which the wave is propagated—the air—are 
both at rest. We are then all well aware 
that as the source approaches, the frequency 
of the sound—or its pitch—apparently arises, 
and that if the sound source is receding the 
pitch falls. As a matter of fact the wave- 
length of the sound from an approaching 
source 1s shortened by the amount by which 
the source has moved during the emission of 
one wave. Calling v the velocity of the 
sound source, and A the normal wavelength 
of the sound emitted, then if V is the velocity 
of the sound in still air, the time required 
for the emission of one wave 15 А/И. During 
this time the source will have moved through - 
a distance =vA/V and therefore the apparent 
wavelength of the sound will now be 
A—vA/F —AX1—»/P). In other words the 


apparent pitch of the note will be increased 


f ( i 
rom 2 ton y) 
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This is an effect primarily of the relative 
movement of the source and the observer, 
but it should also be evident that some similar 
effect might be expected if the medium 
through which the wave is propagated is 
moving relatively to the source. It will 
take a wave longer to reach a point a given 
distance from the source, if it is propagated 
in the opposite direction to the direction of 
motion of the medium than it will if it is 
in the same direction. 


Since light and Hertzian waves are waves 
in the aether it is to be expected that some- 
what similar alterations in frequency would 
occur in their case as with sound waves. As 
a matter of fact certain of such changes are 
observed, but their detection is in most cases 
a very much more difficult matter than with 
air waves, largely on account of their enormous 
. velocity (186,200 miles per second) as com- 
pared with any speeds of movement cus- 
tomarily encountered with ordinary material 
bodies. The so-called “ Doppler" effect is 


an example of one such result. 
It might be expected, however, since the 


earth is rotating on its axis and also revolving: 


round the sun, in addition to any movement 
through space that the solar system as a 
whole may possess, that there would be some 
relative movement between the bodies on 
the earth's surface and the aether in which 
everything is supposed to be immersed. 
Many experiments have been devised to en- 
deavour to detect this movement, but very 
little success has been obtained. It has been 
suggested that this diffculty might be over- 
come by assuming that the surface of a moving 
body is always practically at rest with respect 
to the aether—or in other words that a body 
in motion always carries with it a certain 
quantity of aether so that there is no relative 
motion between its surface and the aether, 
much as the earth is known to carry i 

material atmosphere with it, the relative 
movement between the earth and free space 
being evidenced at the outside of the atmos- 
phere rather than on the surface of the earth 
itself. "This suggestion, however, carries 
with it many serious objections which render 
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it dificult to reconcile with other observed 
phenomena. 


Experiments have been carried out by Sir 
O. Lodge and others with a view of testing 
this point but no positive evidence was 
obtained.* Sir O. Lodge used two steel 
discs driven round at a high speed and en- 
deavoured to determine whether the aether 
was carried round with them by means of 
the modified optical effects that such an 
aether movement might be expected to pro- 
duce, but so far as it went the experiment 
failed to show any such movement. 


The famous Michelson and Morley ex- 
periment was designed to investigate the 
motion of the earth relative to the (supposed) 
fixed aether, but this also gave a negative 
result. In broad outline this experiment 
consisted in sending two beams of light from 
one source along two paths at right angles 
to one another and reflecting them both back 
again to an observing telescope. If then 
the earth as a whole, and therefore the appa- 
ratus used, is moving through the aether it 
should take the beam of light longer to traverse 
and return along the path in line with the 
direction of motion, than it will along the 
path at right angles. Any difference in 
time taken could be determined by observa- 
tions of the interference fringes obtained 
when the two beams were combined again 
in the observing telescope. By rotating the 
apparatus into different directions it was 
hoped to observe such difference of time 
and thus to determine the direction of move- 
ment and velocity of the earth through the 
aether. No difference was however ob- 
served, In order to account for this the very 
artificial hypothesis of the Lorentz contraction 
has been put forward. ‘This is to the effect 
that the size of all material bodies changes 
according to their direction of motion through 
the aether. The amount of this contraction 
Is assumed to be exactly sufficient to neutralise 
any observable effect of such motion, thus 
rendering it impossible to detect such motion 


*“ The Ether of Space," by Sir Oliver Lodge 
(London: Harper and Bros.). 
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by any known physical method. ‘This hypo- 
thesis although temporarily removing the 
difficulty created by the results of the Michel- 
son-Morley experiment brings in an idea that 
is so difficult to accept that the hypothesis 
has not by any means found universal favour. 
The generalised relativity theory smooths 
over these difficulties by posulating that 
absolute space and absolute time are both 
meaningless, and that no two events can be 
referred in any way to one another unless 
the relative motion of the observers is known. 
This implies that all our “standards” of 
length, time, etc., are merely functions of the 
relative motion of the observers using them, 
and that therefore it will be impossible to 
detect any changes taking place in them. 
The theory also at the same time renders the 
aether hypothesis less necessary in some 
respects, but the latter has however by no 
means been rejected entirely. For instance, in 
illuminating discusion on the Relativity 
"Theory recently held at the Royal Society* 
both Mr. E. Cunningham and Dr. L. 
Silberstein expressed views to the effect that 
the aether hypothesis was not inconsistent 
with the Relativity "Theory, and that by 
suitable transformation an explanation їп 
terms of it could be given of the deflection 
of a ray of light passing near the sun—a 
phenomenon predicted by Einstein and con- 
firmed by the observations made at the last 
solar eclipse expeditions in May of last year. 
It has also been stated by Prof. Lindemann 
that suitably interpreted the Relativity Theory 
appears to favour the undulatory nature of 
the transmission of radiation—and hence 
indirectly the existence of the aether. 

. The Michelson-Morley experiment de- 
pends upon a second order effect —1.e., upon 
the square of the ratio of the earth's velocity 
to the velocity of light—which is a very 
minute quantity, but recently G. Sagnac 
‘has described some experiments using a 
Гоце interferometer and mong use of a 


"Reported in the Proceedings of the Royal Society, 
Section A, Vol. 97, pp. 66-79. March Ist, 1920. 


first order effect of the aether movement.f 
Briefly the apparatus consisted of a special 
interferometer mounted on a massive platform 
which could be driven round by a motor in 
one direction or the other. А shift of the 
central interference fringes was observed 
in one direction or the other depending upon 
the direction of rotation and arising through 
the aether wind set up round the optical 
circuit by reason of its rotation. “The ob- 
served magnitude of the shift of the fringes 
agreed well with the theoretically predicted 
value calculated from the known speed of 
rotation and assuming that the aether is an 
immoveable fluid transmitting the luminous 
waves with an unvarying velocity. The 
experiment is therefore taken as a proof of 
the existence of such an aether. | 

More recently the same investigator has 
examined the results of some early wireless 
tests that were carried out by Sir Henry Jackson 
in 1896{ in which tests it was found that 
definite zones of silence existed at certain 
distances east and west of a ship transmitting 
station, At these places no signals could be 
received, although at greater distances they 
were again observed. ‘Taking the test figures 
quoted by Sir H. Jackson, M. Sagnac has 
shown that the position of these zones of 
silence can be predicted if the earth’s velocity 
through the aether of space is known, or 
conversely knowing the distances the earth’s 
velocity can be found.§ The results calcu- 
lated in this way give a velocity of 400 kms. 
per second, which is much larger than the 
earth's orbital velocity. Hence if this value 
is Correct it points to a movement of the solar 
system as a whole through the aether of space 
at a velocity which is of the same order of 
magnitude as the astronomically observed 
speeds of movement relative to the earth of 
some of the largest stars, and again gives a 
confirmation of the existence of the aether. 


t G. Sagnac, Journal de Physique, pp. 177-195, 
March, 1914. 

+ Proceedings of the Royal Society, 70, p. 254 (1902). 

$ Comptes Rendus de l' Academie des Sciences, 170, 

рр. 800-803, March 29th, 1920. 
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HE utility of the wireless tele- 

phone and the various purposes 

to which it may be applied 

were yet again brought before 

the notice of the general public 
on July 23rd. 

A reporter on the staff of the Daily Mail 
left the offices of that paper for the outskirts 
of London, armed with a small despatch 
case containing a wireless telephony apparatus, 
and whilst walking on Hampstead Heath, 
intercepted a message from the Marconi 
Company's station at Chelmsford, originating 
from the News Editor of the Daily Mail, 
instructing him to attend at the scene of a 
fre. These instructions he carried out, 
thus emphasizing to the journalistic world 
the possibilities of the wireless telephone 

The illustration we give shows the 


despatch case, opened to expose its set to. 


view. ‘The aerial used is a small “loop” 
164” х 134" containing 50 turns of No. 20,and 
may be carried either on the back or chest of 
the person conducting the demonstration. The 


PORTABLE TELEPHONY SET 


despatch case is of the usual type, 173” x 8" x 
13}”,and with its contents weighs no morethan 
the average week-end bag. The set is made 
up with a Marconi Marine Type No. 11 
Amplifier, and reference to the illustration 
will show that there are six valves in all. 
The four bottom valves are of the “ V24” 
pattern, being used to amplify in four stages 
the high frequency currents from the trans- 
former. The valve next to the top, and 
fifth from the bottom, which is of the “Q” 
pattern, acts as a rectifier ; whilst the top- 
most valve of all, a “ V. 24” performs the 
functions of a “ note magnifier,” or, in other 
words, it magnifies the rectified signals in the 
telephone circuit. 

Such an instrument as this is especially 
suitable for those clubs and experimental 
societies anticipating *' field days " during the 
few remaining summer months, in that 
such a set has all the advantages of the bigger 
and less convenient installations, the matter 
of the aerial being a decided improvement 
upon anything hitherto experimented with. 


The new ** des patch-case 


" set, showing acrial which is carried under the coat. 
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NOTES AND NEWS 


A Paper was read before .the Portsmouth 
Municipal College Engineering Society, on June 18th, 
on ‘‘ Wireless and its Applications,” by С. Н. 
Watson, A.M.I.R.E., Senior Lecturer, W/T. Dept., 
Municipal College. 

The lecturer described various forms of Trans 
mitters and Receivers, Selective Calling Devices, 
Direction Finding Apparatus, Wired Wave Multiplex 
Telephony, Wireless Telephony, and the action of 
the Thermionic Valve. 

The lecture was illustrated with slides kindly lent 
by Marconi's Wireless Telegraph Co., Ltd. The 
interest that was manifested during the lecture can 
be gauged from the fact that about 40 questions were 
put forward during question time. 

Wireless Telephony in South Africa.—The 
first wireless telephony demonstration in South 
Africa took place at Paarl during the month of 
June, within the precincts of the Rosebank 
Agricultural Show. The set was a Marconi YC2. 
telephone-telegraph set operated in conjunction 
with a similar set 30 miles away. By permission 
of the South African Aerial Transports, Ltd., a 
three-seater Avro was also fitted for the purpose 
of demonstrating the 
uses of wireless tele- 
phony in air. 

It needs little imagin- 
ation to picture the uses 
to which this science 
could be applied in such 
а country of vast wastes 
as South Africa. Estates 
and mines and scattered 
settlements, which it 
would be difficult to 
`* wire up," could one 
and all be brought 
within the lines of com- 
munication by the sim- | 
ple application oí the ——o EA 11: 
modest wireless tele- —— 
phone. Our photograph 
shows the tent containing the set exhibited at the 
Show, and into which visitors were permitted to 
speak and sing. , 

A New Dutch Radio Society. — The 
Nederlandsch Radio Genootschap was founded 
on the 29th of May, at Amsterdam, under the 
` direction of Professor G. J. Elias as Chairman, and 
Dr. Balth van der Pol, Vice-Chairman. The 
Society aims to be the centre of scientific radio 
work in Holland. 'The address of the Society's 
Offices is W. Barentzstraat, 8, Utrecht, the 
Secretary being Ir. H. Nordlohne. 

A “One Lever’’ Automatic Telegraph 
Transmitter was demonstrated for the first 
time recently, by Mr. F. S. S. Wates, of the 
Automatic Telegraph Co., and was also exhibited 
at the Aero Exhibition, Olympia. The instrument 
which has many interesting features has been 
designed with a view to enabling aircraft pilots to 
transmit definite wireless messages without the 
necessity of carrying а telezraphist. The operation 
of the instrument is purely automatic, entailing 
no knowledge whatsoever of either electricity or 
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the Morse code. The instrument is of box shape 
and weighs approximately 10 lbs. On the face of 
the box is a plate engraved with 60 messages in 
three columns. The pilot requiring to send a 
message inserts a plug in the hole corresponding 
to the message required to be transmitted, and pulls 
down a lever, to be found at the right-hand side 
of the box. By this movement a spring is wound 
up, which, in turn, drives a clockwork mechanism 
arranged to rotate a cylinder. A series of contacts 
on the latter transmit in Morse the call sign of 
the sending station, and the signal representing the 
message selected. The call sign as well as the 
60 messages are all adjustable in arrangement, to 
suit requirements. The instrument which is 
intended for transmission only takes the place of 
the manipulating key, the remainder of the 
apparatus being the usual wireless equipment. 

A Long-distance Wireless Station is shortly 
to be opened at Devizes. At the time of going to 
press tests are taking place, and the coming into 
commission of the new station will mark an 
important improvement in wireless communication 
from the shore to ships at sea. This station was 
originally partly con- 
structed for the old 
Imperial scheme and 
was used as an inter- 
cepting station during 
the war. The station 
has now been converted 
by the Marconi Com- 
pany into a transmitt- 
ing station, and sup- 
plied with a 6 K.W. 
valve transmitter; it 
has been erected under 
contract with the Post 
Office, and is . con- 
structed for the pur- 
pose of communication 
on C.W. with ships at 
sea. Messages have been 
received by the Marconi Company informing them 
that good readable signals have been obtained on 
ocean liners at distancesof 1,600 miles. The aerial is 
supported on two masts, 300 feet high, and the 
power plant is an oil-driven engine and dynamo, 
with a motor alternator for working the valve 
transmitter. 

Belgian Amateurs.— Correspondence has 
reached us from Belgium to the effect that 
amateurs in that country are meeting with the 
same difficulties expressed by Norwegian amateurs 
in the Wireless World of July 24th. Though we 
sympathise -with these unfortunate amateurs 
nothing remains but to wait for that day when the 
various Governments revise the present unsatis- 
faetory laws governing experimental wireless. 

Merchant Shipping (Wireless Telegraphy) 
Act.—<As from the lst September, 1920, the Board 
of Trade will apply certain modifications to the 
Rules and Regulations governing Wireless Tele- 
graphy and the Mercantile Marine. The Act 
permits of the use of automatic apparatus, subject 
to the approval of the Board of Trade. For 
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voyages exceeding 48 hours from port to port in 
vessels carrying 200 passengers or more, three 
operators, one of whom shall hold a First Grade 
Certificate, must be carried. For voyages exceeding 
8 hours but not exceeding 48 hours from port 
to port, two operators must be carried. These 
Statutory Rules and Orders may be purchased 
through any bookseller. (Price 3d. net.) 


H. W. Sullivan, the Electrical and Telegraph 
Engineering firm, has recently issued a book of 
21 working diagrams for valve amplifying receiver 
circuits for wireless telegraphy and telephony. 
The book is well put together, containing much 
that is of interest to amateurs. Price ls., obtain- 
able from H. W. Sullivan, Winchester House, 
Old Broad Street, Е.С. 


German Radio-Telegraph Developments.— 
In order to supplement the ordinary telegraph 
system and to serve as а substitute in cases of 
breakdowns of the telegraphic communication, 
the German State Ministry of Posts and Telegraphs 
is establishing a State Wireless System. 

A number of transmitting Receiving Stations 
are already in operation, at Berlin, Breslau, 
Darmstadt, Dortmund, Frankfurt a/M., 
Friedrichshafen, Hamburg, Hanover, Königsberg, 
Kónigswusterhausen, Konstanz, Leipzig, Stettin 
and Dantzig. In addition there are receiving 
stations at Brunswick, Breslau, Chemnitz, Kottbus, 


Darmstadt, Dortmund, Dresden, Dusseldorf, 
Duisburg, Elberfeld, Essen, Frankfurt a/M., 
Halberstadt, Hamburg, Hanover, Königsberg, 


Konstanz, Leipzig, Liegnitz, Magdeburg, Rostock, 
Stettin and Stuttgart. The State wireless system is 
being constantly extended. Bavaria and 
Wurtemberg will also be linked up in the system 
by the establishment of transmitting and receiving 
stations in Munich and Stuttgart. The Ministry 
has also established in Konigsberg, East Prussia, 
two transmitting and two receiving wireless stations 
in order to render independent of the ‘ Polish 
Corridor,” the telegraphic communication of 
East Prussia with the remaining parts of the State. 
At the present time the main tratlic passes between 
Königsberg and Stettin and between Königsberg 
and Berlin. Other developments are projected, 
and it would appear that the Government is deter- 
mined to make its telegraphic service аз 
independent and self-contained as  possible.— 
(Electrician, July 23rd, 1920.) 


European Inter- Communication.-The League 
of Nations was represented, together with various 
specialists from various States, at the Conference 
which has just completed its work in connection 
with the re-establishment of Postal, Telegraphic, 
and Wireless Communication in Europe. 

A series of proposals was adopted and will be 
submitted to the Governments concerned, their 
objective being to promote an improvement as 
rapidly as possible in areas which are outside the 
ordinary scope of the Postal and Telegraphic Con- 
vention, but which are at the same time vital for 
quick and sure communication between different 
countries, 

It was announced on the 21st July that the 
German Wireless Stations were in full and un- 
restricted operation again. 
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Wireless y. Cable.—During the breakdown of 
the Pacific Cable at Norfolk Island in February 
last, the wireless station at Suva, which was erected 
by the Marconi Company in 1911, for the Fiji 
Government, maintained communication with 
Awanui, New Zealand, during the ten days' interrup- 
tion. The Suva station using only 2 K.W, was able 
to handle the usual traffic as well as all messages 
that were handed over by the Pacific Cable Board 
for transmission ша Awanui Radio for Australia 
and New Zealand. 


Wireless Communication for U.S. Railways. 
—In 1913 the Lackawana Railroad Co., U.S.A., 
began the installation of wireless telegraphy for 
the purpose of establishing communication between 
terminal stations and moving trains, and with the 
object of providing à means of communication 
between main stations, at those times when the 
regular telegraph lines might be out of action. 
When the U.S. Government for war purposes 
prohibited all private use of wireless, the Lackawana 
installations were dismantled. With the ban 
lifted, however, the Company again took up the 
work towards the end of last year, and is this time 


availing itself of the numerous improvements, 


developed as a result of war, to ensure undoubted 
success to its new undertaking. 


Australian Wireless Licences.—We are given 
to understand that 900 wireless permits have been 
issued since the war, to universities, technical 
schools, and private individuals. These permits 
are now replaced by licences, and applications for 
further licences are still being received by the Com- 
monwealth Government. 


Thermionic Valves.—In the Board of Trade 
Journal for July 22nd, attention is called to the 
important part played by the thermionic valve- 
making industry in Great Britain. The develop- 
ment of valves for wireless telegraphy was 
enormously increased during the war, and it is 
believed that the quality of valves produced in 
Great Britain is now superior to that of any other 
country. lt is said that а larger variety of 
standardised valves is produced in the United 
Kingdom than in any other country ; high power 
valves for any purpose have been developed to 
such an extent that they are believed to be far in 
advance of those produced in any other country, and 
a higher standard of technical knowledge has been 
attained in the United Kingdom than abroad. 


Obituary.— Professor John Perry, D.Sc., LL.D., 
F.R.S., Emeritus Professor of Mechanics, Royal 
College of Science, and general treasurer of the 
British Association, has recently died at the age of 
70. Professor Perry is known widely as an eminent 
mathematician and as one who devoted most of his 
life to introducing mathematics as a practical 
science. Jointly with Professor Ayrton he brought 
out many electrical inventions. The names of 
Ayrton and Perry as pioneers of electrical instru- 
ments will never be forgotten. 


British Association Meeting.— The 88th 
annual meeting of this Association is to be held at 
Cardiff from August 24th to August 28th inclusive. 
An extensive programme is being arranged and is 
nearing completion. 


THE WIRELESS LOG OF Н.М. AIRSHIP “R. 34.” 


Extracts from entries made during her historic Transatlantic flight. 


O matter what else may be 
likely to fade from the memories 
of those who spent last summer 
in England, no one can ever 
forget the state of tense ex- 
citement that existed throughout the country 
during those warm July days when the 
British Airship “ К. 34,” ploughed her way 
bravely across the Atlantic Ocean on her 
epoch-making flight to America. Although 
much justifiable praise was bestowed by the 
daily press on the crew of the “ К. 34," at 
the time of her magnificent achievement, 
a great deal was necessarily omitted from the 
published reports of the adventure which 
would have afforded very interesting reading. 

No one, of course, failed to appreciate the 
value of this wonderful. feat from the point 
of view of its commercial and industrial 
importance, but few people were given the 
opportunity of fully realising the nature and 
extent of the scientific organisation which its 
successful performance involved. 

It was generally admitted that the success 
of the flight depended mainly upon the 
weather factor, and this occasioned two 
important requirements: (1) An efficient 
system of meteorological investigation. (2) 
The equipment of the “К. 34" with a 
R.A.F. wireless receiver and a long range 
transmitting installation. 

That these conditions were fulfilled with 
admirable efficiency is convincingly established 
by the interesting data which the Wireless 
Log of the “ R. 34” contains. 

For this reason, and also because of the 
valuable testimony it bears of the fine spirit 
of those who participated in this daring and 
romantic adventure, we are glad to be able 
to put before readers of the Wireless World 
the first published account of this unique 
document. 'The Wireless Log was compiled 
by Flying Officer R. Durrant, Wireless 
Officer of the “К. 34," and his assistants, 
to whom great credit is due for the remarkably 
efficient manner in which they conducted 
their important duties. 


At exactly 1.42 a.m. on the morning of 
July 2nd last year, the “К. 34” left the 
aerodrome at East Fortune and crept into 
the sky. After sufficient time had elapsed 
for the attainment of suitable height, the 
wireless aerial was dropped and the “ К. 34” 
passed the cryptic message to the big base 
wireless station at the aerodrome: “ All 
O.K.” Shortly after this, messages of good 
will and encouragement were received on 
board the airship from the Seaplane Carrier 
H.M.S. Furious and the Air Ministry. The 
Log contains the entries :— 

July 2nd. 

2.10 a.m. From Air Ministry to “ R. 34.” ‘ All 
success to your flight and good luck 
to all on board.” 

From H.M.S. Furious to “R. 34.” 
" All good wishes from Captain and 
Flying Squadron." 

Within about two hours from the time of 
starting, the airship. passed over Rathlin 
Island on the Irish coast, and Major Scott, 
the Captain of the “R. 34,” signalled his 
position to the aerodrome by wireless. 

Shortly before 7 a.m. the Air Ministry 
Wireless Station (at that time erected on the 
top story of the Hotel Cecil) advised the 
“ R. 34" that the long djstance commercial 
wireless station at Clifden, on the coast of 
Galway, would send a code weather report 
at 7 a.m. Later, H.M.S. Tiger transmitted 
her position and local weather conditions to 
the airship va the wireless station at Ponta 
Delgada, and shortly after 9 a.m. a similar 
report was again forwarded by H.M.S. Tiger 
and H.M.S. Furious via Clifden station. 


The following are the extracts from the 


2.17 3 


Log :— 

4.52 a.m. To East Fortune: “ОЁ Rathlin 
Island, N.E. Ireland. 4.50 a.m., 
G.M.T. Steering West. Going well. 
Scott ' R. 34.’” 

6.55 ,, From Air Ministry: ‘“‘ Code weather 
report will be sent by Clifden at 7 a.m.” 

7.0 , Received Code weather report from 
Clifden. 

7.48 „ From Ponta Delgada: '' H.M.S. Tiger. 
Lat. 56°.15” N. Long. 36°.20 W. 
Barometer 30.33 falling slowly. Wind 
S.5.W. under 5 miles per hour. Thick 


fog bank. Visibility nil. Sea moderate.” 
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7.55 a.m. Weather report received from Ponta 
Delgada. 

From Air Ministry : 
position ? ” 

To Air Ministry: “ Position 55?.20" N. 
10°.40’ W. Course W. 40 knots." 
From H.M.S. Tiger via Clifden: Posi- 
tion 56?.15" М.  36?.20" W. Barometer 
30.33 falling slowly. Wind S.S.W. 
under 5 M.P.H. "Thick fog bank. 
Visibility 5 miles. Sea moderate." 
From H.M.S. Furious via Clifden. 
Position 60? N. 25° W. Barometer 
1027.5 millibars, falling slowly. Wind 
N.W. Visibility 4 miles. 

To East Fortune: ‘Going through 
thick fog. Everything well. Scott.” 
Weather report received from Ponta 
Delgada. 


By the afternoon of the first day the 
“ К. 34" had got into touch with H.M.S. 
Renzwn, H.M.S. Queen Flizabeth, and the 
Scilly Islands, and had performed the praise- 
worthy wireless feat of establishing com- 
munication with St. John's, Newfoundland ! 
‘The Log continues :— 


12.5 p.m. From the Scillies: 
me?" 


8.10 ,, “What is your 
8.23 ,, 


9.10 ,, 


10.7 ,, 
11.45 ,, 


"Can you hear 


12.7 , To the Scillies: “Yes, your signals 
are quite strong." 

12.23 ,, From Air Ministry: ''What is your 
position ? ” 

12.27 ,, To Air Ministry: “ Position at noon 
was 55°.7” N. 14°.50” W. Course 
270 true. Speed 32 knots. Thick fog. 
All's well.” 

1.28 , Gave mid-day position to H.M.S. 
Renown. 

2.15 ,, Talked with East Fortune. 

3.48 ,, Received weather report from Ponta 
Delgada. 

3.50 ,. In touch with St. John's. 

3.50 ,, From St. John’s: * Your signals are 
very weak." 

4.0 ,, Received weather report from St. John’s. 

4.18 ,, From H.M.S. Queen Elizabeth: “Сап 
you hear me?” 

4.20 „ To H.M.S. Queen Elizabeth: ‘“ Yes, 
your signals are very loud." 

4.30 ,, Gave position to Air Ministry via 
H.M.S. Queen Elizabeth: *“ 532.50" N. 
18° W. Als well." 

90.0 ,„, Received weather report from Clifden. 


From the moment when the “ R. 34” 
had crossed the coast of Scotland in the early 
morning that day, the whole of New York 
was in a state of tense and speculative excite- 
ment in anticipation of her arrival on that 
side of the Atlantic. With characteristic 
enterprise American journalists spared no 
efforts in their attempts to feed their hungry 
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public with the “ real goods—steaming hot ! °° 
Before the ** R. 34" had been 17 hoursin the 
air the following signal from the International 
News Service was received on board :— 

" Could you wireless one or two messages 
to New York Times? Reply few words 
giving impressions of voyage so far, and 
weather ? ” 

In the early evening of the first day, 
whilst the “ К. 34” was * steaming 30 knots 
at 2,000 feet," a small black object could 
be seen on the green watery desert beneath. 
This was the s.s. Ballygally Head, bound for 
Montreal from Belfast. Опе can imagine 
the two crews of these two wonderful in- 
ventions of man eyeing each other with a 
tense and silent interest as they pass through 
the dusk over the broad Atlantic. 


6.42 p.m. * Here British Airship ‘R. 34, from 
Scotland bound New York." 

* Good ! Good luck! old man! Неге 
s.s. Ballygally Head from Belfast 
bound Montreal." 


All through the night the airship was in 
constant touch with numerous ship and shore 
stations and weather reports were received 
at frequent intervals. 


7.0 p.m. From Clifden: “ Are you in communi- 
cation with Tiger and Renown ? " 


6.43 ,, 


7.20 ,, To Air Ministry via Renown: “ Yes. 
Receiving from Tiger.” 

8.20 ,, In touch with Pembroke. 

9.0 ,, From Clifden: “ Report at noon to- 

morrow the amount of fuel expended.”’ 

9.16 ,, Still in touch with East Fortune. 

9.30 ,, Weather from Renown. 

10.45 , Weather report from St. John’s. 

11.46 ,, Weather report from Ponta Delgada 


and Pembroke. 


About “ breakfast time" on the morning 
of July 3rd, extremely strong and disturbing 
atmospherics maintained a constant spluttering 
in the telephones. 

The Log contains the following interesting 
entries :— 


9.0 a.m. From Clifden: “ Am requesting Glace 
Вау to pass all messages to you from 
us JO minutes past odd hours." 

Curious static charging receiver between 
cloud layers 2,000 to 4,000 feet. 

Tuning for Glace Bay. Capacity added 
stops atmospherics. Heard Glace Bay 
for the first time. Signals fairly weak. 


Shortly after noon signals from the 
Zquitanta—which was then some considerable 


9.30 ,, 


9. 45 »* 
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9.35 a.m. From Canadian Pacifie Railway: - 


distance away—were received in the “ К. 34's" 
wireless cabin, and later in the afternoon the 
airship spoke to various steamships plying 
across the Atlantic, and obtained useful 
information regarding local weather con- 
ditions. ' 

3.42 p.m. Received from the Captain of the 
s.s. Canada: “We are bound for 
Liverpool. Position 51?.16" N. 39°.42” 
W. Moderate S.E. wind and sea. 
Weather clear. Barometer at 30.08. 
Rising.— Davis." 
To Air Ministry : 
3.55 p.m. is 52.10" N. 
Petrol expended 1,546 gallons. 
left 3,354 gallons." 


At this stage in the flight the Log contains 
a host of entries concerning the exchange 
of weather reports from numerous stations— 
St. John's, The Azores, Pembroke, Clifden 
and H.M.S. Tiger. 
are of interest :— 


3.42 p.m. To Clements Meteorological Officer, via 
St. John's: '* Our position is 52°.25” N. 
42°.35” W. Wind S.S.E Steaming 45 
knots at 800 feet. Propose going north 
of centre. Please forward any informa- 
tion.— Lieut. Guy Harris, Meteorological 
Officer ' R. 34.’ " 

To St. John's: “ Please inform Admiral 
Kerr, Handlev Page Aerodrome, that 
General Maitland :s aboard." 


“ Our position at 
405.30" W. 
Fuel 


8.27 , 


July 4th. 


1.29 aam. From St. John's: “ Handley Page 


probably leaving for New York at 
10.30 p.m. to-day.” 


The “К. 34" had now been in the air for 
two whole days and the work of F. Officer 
Durrant and his assistants was rendered 
extremely difficult by the viciously persistent 
atmospherical disturbances which were ex- 
perienced at this point. In spite of this, 
however, the good work went on and wireless 
traffic literally streamed in and out of the 
“К. 34" The remainder of the Log 
contains hundreds of interesting entries, from 
which the following are selected:— 


3.0 a.m. From Clifden: ‘Inform Air Ministry 
immediately you sight St. John’s.” 


5.0 ,,  Atmospherics very bad Phones ‘burn 
out. Rig up new parr. 

6.0 ,, Impossible to read through atmosphe- 
rics, 

9.10 ,, Got Cape Race. 250 miles. 

9.15 ,, Sending V's to Cape Race for D.F. 
Bearing. 

9.20 ,, From Cape Race: * Your bearmg at 


9.15 a.m. was 36° E of true N." 


The following extracts : 


12.25 


12.35 


12.37 


1.5 


1.20 


4.0 


4.10 


4.15 


8.30 
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“ Hearty greetings to the crew of the 
‘R. 34’ on its initial trip across the 
Atlantic. Can you give us any story 
please ?—MacMillan, Manager of Tele- 
graphs." 

To Toronto Weather Bureau: “ Full 
reports requested of American coast." 
From St. John’s: “ То General Mait- 
land, officers and crew. On behalf of 
Newfoundland I greet you as you pass 
on your enterprising journey.—Harris, 
Governor.” 

To Governor of Newfoundland : “ Major 
Scott, officers and crew of the ' R. 34’ 
send grateful thanks for kind message 
with which I beg to associate myself. 
— General Maitland.” 

From the Senior Naval Officer at 
St. John's: ‘‘ Request to be informed 
if you intend passing over St. John's, 
and, if so, at what time ? ” 

To St. John’s. “ Yes, probably about 
4 p.m. G.M.T." 

From Clifden: '' Report fuel expended 
and number of engines in use." 

To Air Ministry via St. John's: “ Ex- 
pended 2,900 gallons of petrol. АП 
engines runnin well. Position 
499.5" N. 509.20" W at 1.17 p.m." 
From St. John's: “Local authorities 
informed of your position and intention 
of passing over St. John's. Сап we 
be of any assistance. Congratulations 
and successful voyage. Martynside 
Aeroplane will attempt to join you." 
To St. John’s: “ Tell Mr. Raynham to 
beware of long aerials hanging from 
* R. 34" when he gets near us." 

To St. John’s: * Have sighted land 
through gap in clouds. Not sure of 
position. What height are the clouds ?” 
From St. John’s: Clouds between 
2,000 and 3,000 feet. 

Land seen through cabin window. 
Curious effect of signals dying away 
and gradually becoming stronger. (Due 
to hills.) 

Very long weather report from Bar- 
rington Passage. 

From New York via Cape Race: 
“ Please state time of landing at New 
York." 

To New York via Cape Race: “ Land- 
ing early Sunday morning." 

From General Seeley via Glace Bay: 
“ Warmest congratulations to General 
Maitland and to all your gallant 
comrades. Best wishes for completion 
of voyage.” 

To Air Ministry: “ Position at 8 a.m. 
із 467.56" W. 56.14" W. Course W. 
Speed 45, knots. Alls well." 

From Captain Miller of the s.s. Meta- 
gama: * Hearty congratulations. Your 
progress watched with much interest. 
All success." 
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9.4 p.m. 


11.0 ,, 
11.5 „ 
11.20 ,, 
11.25 ,, 
11.28 ,, 
11.52 ., 
11.55 ,. 
11.58 ,, 
July 5th. 
2.15 a.m. 
3.50 ,, 
4.0 ,, 
5.58 ,, 
6.15 ,, 
6.18 ,, 
6.20 ,, 
0.23 ,, 
6.28 ,, 
7.15 ,, 
7.20 ,, 
7.90 ,, 
8.52 ,, 
9.22 ,, 
9.25 ,, 
10.0 , 
10.5  ,, 
10.55 ,, 
1l.5  ,, 
11.15 ,, 
11.20 ,, 


From s.s. Seal bound for Australia: 
“ Good luck. God speed." 

Hear Cape Race speaking to Handley 
Page Aeroplane. 

Intercepted from Cape Race to Handley 
Page: '' Dempsey knocked Willard out 
in the third round ! " 

From Canso: ''Your bearing from us 
is 62? E. of true N." 

From Cape Race to Handley Page: 
“ How are you getting оп ? Send V’s 
for Bearing." 

Intercepted from Handley Page to 
Glace Bay : '' Going strong, 85 M.P.H." 
From Handley Page: “ Неге Handley 
Page. Are you the Atlantic Airship ? " 
To Handley Page: “ Yes, old man. 
Bound New York." 


Handley Page signals break off 
suddenly.* 

Atmospheries terrific. Stil keep 
watch. 

From Barrington Passage: “I have 
700 words weather for you. Can I 
carry on or send it at intervals ? ” 

To Barrington Passage: “ Со right 
ahead.” 

To Canso: “ At 1,500 feet. Hope to 


reach Halifax by dawn.” 

From Canso: © Your bearing is 81? E. 
of us. Handley Page has crashed.” 
To Canso: “ Anyone hurt in Н.Р. ?” 
“ No news yet, old man.” 

Try Wireless Telephony with Canso. 
From Canso: ''Good. Speech fine. 
‘That’s the stuff to give ’em.’ " 

From Canso: “ Аге you on the sea 
side or land side of ив?” 

To Canso : ‘ On the sea side of you.” 
To Barrington Passage: “ Have passed 
over coast north of Trinity Bay, am 
proceeding to New York passing out 
over Fortune Bay.” 

To Navy, Halifax: ©“ Meeting stormy 
headwind. If required could you supply 
destroyer to tow, please.—Scott, Com- 
mander, ‘ R. 34.’ " 

To Canso: “ Request weather from 
St. John's, New Brunswick." 

From Canso: ' Will relay it on. It 
will have to go through three stations.” 
To Canso: “Hurry weather report 
and Halifax rep'ies.”’ 

From Canso: “ Doing my best, old 
man.” 

Send V’s for position. 

From Canso: “ Your bearing at 11 a.m. 
is 245° from Canso and 60° from 
Chebucto.” 

From Halifax: “ No destroyers here. 
Only tugs available.” 
From Canso:  ' Weather 
John’s. N.B.: Wind S.W. 
Clouds low.” 


from St. 
Clear sky. 


~ *This ів the approximate time that the ill-fated Handley-Page E 
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To Air Ministry via Barrington Passage : 
“ Flying across Nova Scotia. Stormy 
headway. Petrol beginning to get 
short, 1 p.m." 


Atmospherics now terrific. Got shock 


. through headphones and drew off sparks 


from aerial. 

Second pair of phones burnt out. 

Get in touch with Bar Harbour. 

To Bar Harbour: “То operators 
(aviation) Navy Department, Washing- 
ton D.C. and to Commander, 2nd Naval 
District, Boston, Mass. Could des- 
troyers proceed if required to southern 
end of Bay of Fundy and take H.M.A. 
" R. 34" in tow ?” : 
From U.S. Navy: “ Arrangements 
have been made for destroyers to be 
South of Cape Cod. Arrangements are 
being made to temporarily land you 
at Montauk if it becomes essential. 
Keep us informed." 

Weather from Bar Harbour: “ Showers 
and local thunderstorms probably late 
to-night and Sunday along coast." 
From U.S. Navy: ''Destroyers Ban- 
croft and Stevens left Boston to your 
assistance at 3.30 p.m.” 

From '*O.U. 8": “ Can I help?" 
From ‘“0O.U.8”: ‘French sloop 
Somme proceeding now to southern end 
of Bay of Fundy. She will get there 
quicker than we can." 

To Navy Department, Washington : 
“ Position of ‘R. 34' noon 75th 
Meridian time, Lat. 45?.20" N. Long. 
64? W. Course S.W. true. Speed 20 
knots. Steaming down coast of New 
Brunswick and Maine. Petrol running 
short. Please have destroyer meet us 
early as possible." 
Atmospheries terrific. 
possible. 

Hauled up aerial. Approaching storm. 
Ship swaying badly. 

Tried to let out aerial, but it charged 
up quickly. 

Ship caught edge of the storm. 

Aerial out again. 

From Destroyer Bancroft: ‘‘ Course for 
Chatham. Will make flares.” 


Reading im- 


Flares seen. Shone “Aldis Lamp" 
down. 

From Destroyer: “You are directly 
above us." 


. To C.O., U.S.N.A. Chatham, Mass: 


“If through shortage petrol * К. 34’ 
wishes to land Chatham, can you 
supply 50,000 cubic feet hydrogen and 
500 gallons petrol ? ” 

From Destroyer: “ Are you heading 
for Chatham ?” 

To C.O., U.S.N.A.S., Montauk, Long 
Island: ‘‘Can you land ' К. 34’ and 
give us 300 gallons petrol? Will 
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arrive over Montauk 8 o'clock this 
morning.” 

From Navy Department, Washington : 
“ Advise lst District immediately if 
you can land Montauk. If you can, 
facilities for landing have been provided.” 


2.50 a.m. 


З.О „ From Destroyer: “ Will make flares 
again.” 

3.10 , То Destroyer: ''You are still beneath 
us.” 

4.0 ,„ From Navy, Washington: '' Personnel 
and material waiting at Mineola for 
instructions from you. Advise if you 
desire base elsewhere. Keep me in- 

, formed of your movements.” 

4.15 , To U.S. Navy: “ Wil land Montauk. 
Will report time later." | 

4.18 , From Destroyer:  '" Was our last 
rocket ahead or astern of you?” 

4.19 „ To Destroyer: ©“ Astern.” 

5.30 , From Destroyer: ‘* Have you sighted 
Chatham ? ”’ 

5.35 ,, То Destroyer: '' Not yet.” 

7.0 ,, From Navy, Washington: ©“ Arrange- 
ments being made to temporarily land 
ship Montauk if it becomes essential. 
Advise landing Mineola. Keep us 
informed." 

80 , Heavy jamming on 600 metres. 


9.30 a.m. To Navy, Washington: “ Will land 
Montauk and take in petrol." 

To Navy, Washington: ‘If when we 
reach Montauk we decide to go on, can 
you land us at Hazelhurst Fields ? " 
From s.8.City of Augusta bound Boston : 
** You are over Block Island." 

To City of Augusta: " Keep out!: 
You are interfering.” 

From New York: “The American 
Flying Club cordially invite as guests 
of the A.F.C. the crew of the ‘R. 34’ 
during their stay in New York at the 
Hotel Commodore." 

To Hazelhurst Fields: “ Have passed 
Montauk. Making а dash for Hazel- 
hurst Fields. Expect to land 2 p.m. 
G.M.T." 

To Base: “Landing 1 p.m. С.М.Т. 
Not 2 p.m. Barometer and Tempera- 
ture, please ? ” 
From Base: 
perature 80°.” 
Use Wireless Telephone with Base. 
From Base: “‘ Lieutenant Hoyt, U.S.N.. 
is on landing ground ready to land 
Major Fuller not here yet.” 
Landed. 

(Finish of Outward Journey.) 


9.50 ,, 


10 , 
105 , 
10.15 ,, 


* Pressure 2979. Tem- 


1.35 ,, 


WIRELESS CONTROL 


"By A. Hanrzv Reeves. | 
(Reprinted from The English Mechanic.) 


NE of the first uses to which it 
was suggested that Hertzian 
waves should be put was the 
control of mechanism at a dis- 
tance. The most practical ex- 

ample of this was the steering of ships from 
the shore, which was accomplished їп an 
experimental stage at an early date in the 
history of radiotelegraphy ; in fact, the 
apparatus was so successful that its practical 
possibilities for war purposes, such as the 
control of torpedoes, were at once realised, 
According to reports a small self-propelled 
boat equipped with the installation was 
steered through a crowded harbour without 
the occurrence of any mishap. 

The principle of the apparatus used in 
this experimental model is very simple, 
more so than in that to be described later ; 
but for short-distance work it has several 
disadvantages. “The transmitting © control- 


ler’ consisted of several independent oscillators, 
each of which emitted its own particular 
wavelength ; there were an equal number 
of receiving systems, each tuned to respond - 
to one, and one only, of the oscillators. Ot 
course the same aerial could be used for all 
the oscillators, the wavelength being altered 
in the usual way by a variable condenser 
and helix. The receiving circuits were 
connected in turn, through relays to the steer- 
ing mechanism and engine control. For 
instance, if it were desired that the boat 
should turn in one particular direction a 
particular receiving circuit would be energised 
by its corresponding oscillator. То reverse 
the engines, a second oscillating and receiving 
system would be brought into use. Thus a 
single aerial and inductance could be used ; 
the detector and relay circuits were connected 
in turn to different points: on the winding 
of this inductance. ‘The system was rapid 
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in its action, as a single dot of the required 
wavelength sufficed to operate each control 
on the boat ; but accurate tuning is difficult, 
almost impossible to obtain at short distances, 
especially when coherers are used ; the result 
of this is confusion in the controls, more than 
one receiving system becoming energised by 
a single wavelenyth emitted by the transmitter. 


No doubt this could be overcome by 
modern methods of tuning especially by 
using the “ heterodyne ” system which makes 
use of the interference effect between a very 
high frequency local circuit and the received 
continuous wave train, which is of similar 
frequency. When tuned, the frequencies 
are so adjusted that the interference “ beats ” 
produced are of audible wavelength. The 
original continuous wave train is of much 
too high a frequency to be heard directly 
in the telephone receiver. When a slight 
departure from the correct wavelength is 
made by the transmitter, the pitch of the 
" beats" is altered considerably—often so 
much so as to be beyond the range of audi- 
bility, If the telephone were made on the 
tuning-fork principle, so that it responded 
to a particular frequency only, and the sound 
waves from this made to impinge on a micro- 
phone operating the steering mechanism, 
very accurate tuning for control purposes 
could be obtained. 

The mechanism to be dealt with here 
was designed bv me to work on a different 
principle. With this apparatus, no particular 
attention need be paid to tuning : in fact in 
the experimental model an ordinary filings 
coherer was used with no tuning devices 
whatever. The steering mechanism was 
actuated by a rapid train of dots trom the 
transmitter, the number depending on the 
result required. e.z., whether change of 
direction or stoppage of the engine. 

A car driven by an electric motor was 
used instead of a boat: but the essential 
principles involved are the same in each 
case. А vertical aerial was used, with 
the coherer at the mid-point of the wire ; 
the coherer was of the Marconi type, con- 
nected In series with a sensitive and quick- 
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acting Weston relay of which the working 
current was 1-10th of an ampere. Опе 
of the chief difficulties at first was found to 
be the lagging and *' stickiness " of the coherer 
system ; every attention had to be paid to 
make this part of the apparatus as quick 
acting as possible. The reason for this will 
be obvious when it is realised that a speed 
of five dots per second was achieved, which 
is dificult to obtain when using an ordinary 
filings model, decohered by a bell hammer. 
As usual the local circuit of the relay was 
connected in series with the decoherer ; the 
latter had a light armature and a short arm 
to give minimum inertia. 


In parallel with the decoherer was an 
electro-magnet and armature, designed for 
quick action. At the end of the armature 
a piece of clock spring was attached, and 
its position adjusted until at every attraction 
its free end pushed an escapement wheel 
through an angle corresponding to one tooth 
on the latter—the wheel was prevented from 
turning backwards by a similar fixed piece of 
clock spring. After fifteen attractions— 
t.e., after fifteen dots from the transmitter— 
the escapement wheel would have made one 
complete revolution. On the same axle as 
the escapement wheel a mechanism resembling 
a commutator was attached. It consisted of 
three brushes at 120° apart, in electrical 
connection, moving over the surface of an 
insulating disc, which contained five insulated 
metallic sectors 24° apart. With this arrange- 
ment one brush was always in contact with 
a sector ; when one brush had left the last, 
the second brush had just come into contact 
with the first sector. Four of the sectors 
were connected in turn to the various con- 
trolling mechanisms. The first of these 
steered the car to the left, the second steered 
it to the right, the third stopped or started the 
driving motor, the fourth reversed the motor, 
and the fifth was left blank, being the normal 
position of the brush. Starting from this 
normal position, if it were desired to steer to 
the right, two dots in rapid succession would 
be made by the transmitter; this would 
start a small steering motor rotating until, 
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MOTOR 
A. Antenne. E. Controller Wheel. 
B. Coherer. F. Brush Arms on Shaft 
C. Decoherer. of E. 


D. Controller Shaft. G. Permanent Magnet. 


in a few seconds, the steering wheel had 
turned through the requisite angle by means 
of a gear train connected to the motor. 
"Three more dots would then be sent, which 
would bring the brush to the normal position 
—the fitth sector. ‘This operation would 
break the steering motor circuit, and the steer- 
ing wheel would remain inclined at the angle 
desired. The other operations—of stopping 
and reversing—were carried out in the same 
wav, five dots altogether being used to com- 
plete each movement. 

With the apparatus as described, in moving 
say, to the fourth contact, three other. con- 
tacts would be made in the process ; if this 
were not remedied the car would go first 
to the left, then to the right, and finally stop, 
which would be inconvenient if simply a 
reversal of the engine were required. ‘To 
avoid this a “time-control” device was 
added. A second electro-magnet was placed 
in series with that just described. It con- 
sisted of two separate parallel bars of soft 
iron, the adjacent ends of which were in 


DRIVIN 
MOTOR 


Н. Time-Control Pendulum. 
I. Contact Screws. 

J. Primary Circuit. 

K. Local Circuit. 


L. Bell Hammer. 

M. Mercury Cups. 
N. Armature l 
О. Field Winding | 
metallic contact with the poles of a permanent 
magnet. ‘The windings and battery strength 
were so adjusted that the magnetisation 
produced by the current just neutralised that 
induced by the permanent magnet. 

The result was a magnet which in its 
normal condition prevented a pendulum 
with an iron bob from falling to a vertical 
position ; but when its winding was energised 
it released the pendulum, which swung, 
and on returning was caught by the magnet. 
The time of swing was about one and a half 
seconds—ample to insure that all the dots 
should have ceased on the return of the 
pendulum. The end of the core, and 
the contact surface of the iron bob were 
silver-plated and polished ; the contact be- 
tween them was put in series with the battery, 
supplying current to the controls. 

At the first dot transmitted of the series 
the magnet released the pendulum, and broke 
the “ General contact" before the brush 
had reached the first sector ; contact was only 
re-established on the return of the pendulum, 
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when the brush was in its final position. 
It was found that the pendulum was inclined 
to lag. To remedy this, in an improved 
design the armature of an auxiliary electro- 
magnet, in series with the others, was made 
to propel the pendulum in its direction of 
fall, thus assisting gravity at the start. 
Taking the controls in order, the first 
actuated an electro-magnet whose armature, 
when attracted, closed the circuit of the 
small auxiliary motor operating the steering 
wheel. The motor being of the permanent 
type was directly reversible. When the 
second contact was closed another magnet 
attracted the same armature in the opposite 
direction, and again closed the motor circuit 
but with the current reversed. А spiral 
spring kept the armature contact studs midway 
between the contacts when neither electro- 
magnet was energised. Let us suppose that 
it were desired to steer the car to the left 
round a quadrant of a circle, a single dot 
transmitted would cause the motor to rotate 
the steering-wheel in the required direction ; 
when the correct position had been reached, 
four more dots would fix the wheel, as the 
brush would then be on the blank contact. 
Just before completion of the right-angle turn 
two dots would rotate the wheel to the right ; 
when the course was again straight, three more 
would bring all controls to the neutral position. 
We come next to the stop-start device 
at the third contact. In principle it con- 
sisted .of a horizontal bar, pivoted at its 
mid-point, and having its mass centre above 
the point of support ; therefore when hori- 
zontal, its equilibrium was unstable. It 
was prevented from turning through more 
than about 30 degrees from the horizontal 
by means of studs; it is then evident that 
if placed with either end touching a stud it 
would be stable in that position. When 
this position was realised on one particular 
side of the arm a bridge consisting of two 
connected contact screws fixed to the movable 
bar, completed the main motor circuit by 
dipping into two mercury cups, forming a 
part of the lead-wire circuit from battery 
to motor. Also, the bar was nearly touching 
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a lever connected to an electro-magnet 
armature, which when attracted, jerked the 
bar upwards with a velocity sufficient to 
carry it over the “ dead-point " at its horizon- 
tal position, and to make the bar come to 
rest with an end in contact with the other 
stud, thus breaking the main motor circuit 
by lifting the contact bridge. When in this 
last position the bar was ready to be jerked 
back again, as the lever which first struck 
it was one branch of a fork. It will thus be 
seen that a succession of impulses in this 
last electro-magnet winding, connected to the 
third contact would cause an alternate 
making and breaking of the main motor circuit. 
The function of the third contact, then, 
was to start the motor if it had stopped, or 
stop it if it were already running. ‘The 
mechanism connected to the fourth contact 
on the *'brush-dial" was similar, but in 
this case the arm acted as commutator, 
six mercury cups in all being required. A 
momentary closure of the circuit through this 
contact sufficed to reverse the direction of the 
current through the field- winding of the series 
motor used. 

A simple mechanism. was designed to 
simplify the transmission of the control 
signals. А circular disc had five thin metal 
sectors at equal intervals ; there were slight 
depressions in the disc surfaces between them. 
A metal brush-arm with an insulating handle, 
could be rotated over the sectors ; as it touched 
each one the transmitting induction coil 
circuit. was closed. "Тһе spaces between 
the sectors were named in order as follows :— 
“Left,” “right,” “stop-start,” *'reverse," 
“return.” Starting at © return," the normal 
position, all that was necessary was to move 
the pointer by hand, in a definite sense, 
indicated by an arrow, and neither too slowly 
nor too hurriedly, until it pointed to the result 
desired on the car—the correct number of 
dots would be sent automatically. As long 
as the speed of rotation was kept within 
the required limits the movement carried out 
by the car had to correspond to that indicated 
by the pointer, thus eliminating errors due 
to the wrong number of dots being sent 
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|. PHYSICAL FEATURES 
AND WIRELESS TRANSMISSION 


By J. WirLtrAMsON. 


The following paper was awarded the first, prize in our competition for commercial wireless | 
operators, which was instituted during the publication of our last volume. 


HE statement appears in the 

September, 1919, Wireless World, 

that the cause of “ fading” is 

quite unknown, the suggestion 

being conveyed that it is probably 
a magnetic phenomenon. ‘The following 
data, however, seem to point to a different 
solution. 

On the night of 28th November, 1919, 
while approaching the Strait of Hormuz 
from the Persian Gulf, signals from Bombay 
Radio, who was working with ships on the 
600 metres wave and 1,200 miles distant, 
were observed to fluctuate in a manner 
quite unusual for this station. Unfortunately, 
his transmission was not continuous, but the 
relative strengths, when studied in conjunction 
with a map of the vicinity, left little doubt 
but that the phenomenon was entirely due 
to the mountainous rock formation at the end 
of the 'Oman Peninsula. Hills obtruding 
into the course about 70 miles from the ship 
also had an adverse effect on the signal 
strength, but, although of about the same 
height, their influencé appeared much less 
than that of these rocks only a few miles 
away. Details are given in the inset to Map 2. 

A similar case was observed on listening to 
Malta's transmission whilst passing Gebel 
Galala, a mountain on the west side of the 
Gulf of Suez, between 7 and 9 p.m., on the 
10th December, 1919, where the same cause 
of fading was apparent. 

The question arises as to whether these 
examples represent the majority of cases of 
a like nature, or whether they belong to a 
class by themselves. The only answer I 
can offer is that afforded by Aden, which 
to the Fast-going operator is the most 
notorious station in this connection, and, so 
far as I know, has always been the same, and 


unaffected by time or season. Occasionally 
he starts his press strong and dies away towards 
the end, or he may be almost unreadable on 
commencing, increasing towards the middle 
and perhaps fading again before the end of 
his transmission, but always more or less 
gradually. ‘Then in addition to changing 
thus in point of time, his fluctuations vary 
a good deal both in rate and degree of change. 

That it is not a magnetic phenomenon 
seems indicated by the fact that other stations 
їп the neighbourhood remain unaffected, 
though an instance of the exception proving 
the rule was apparent on my hearing—when 
in a position 700 miles round the South 
Arabian Coast—-the French ss. Royruna 
(call letters UAN) sending to Port Soudan 
and then working with another ship (UHV °) 
Both these ships were fluctuating fairly 
rapidly between easy readability and in- 
audibility, but at different intervals, and both 
were in the Red Sea. 

Now, Aden is surrounded, perhaps more 
than any other station, by mountains : 
between west and north-east the highest 
mountains in Arabia rise from five to ten 
thousand feet- and are from 50 to 200 miles 


 away—the signals from UAN and the ship 


with which he was working had to cross 
this same mountain range—whilst, outside 
of the Gulf of Aden, only a small sector 
eastward is quite clear, and in the Gulf 
itself are parts screened from the station by 
the rocks of Jebels Shamshan and Ihsan in 
close proximity. I had, unfortunately, not 
been taking systematic .notes of Aden’s 
fluctuations until this voyage, and it has so 
happened this time that, during the time the 
ship was in the unscreened area, his trans- 
missions did not include press, or last long 
enough to prove the absence of fluctuation ; 
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Fig. 1. 


(a) 19/11/19. Also heard GBJF giving BZF— 
“ QSL,” 8.20 p.m. SUB wkg. KEMG, 8 p.m. 
SHQ calls CQ. 8.30; probably in Red Sea. 
X80 and VYN in Mediterranean. 

(b) 26/11/19. FNK wkg. FNL and FJJ. Djibouti. 
8.0 p.m. XJP calling SUB with msg., 
8.50 p.m. (s.4). 

(с) 27/11/19. 7.0 to 8.30 p.m. PFL, IMV, FML, 
GBFY and OZP working at intervals: s.3 to 4 
and probably all in Red Sea. 

but none was noticed. There should be 

no difficulty in determining this point, how- 

ever, and should the result show no greater 
changes in signal strength than those of other 
stations, when receiving Aden within his 
bearings of N. 71° E. and N. 65? E. (кие), 
the inference will be obvious that the cause 
of fading, so far at least as the stations 


(d) 28/11/19. 6.25 p.m.: MHT from Calcutta to 
Liverpool (s. 4) and BFX, bnd. Australia, 
pass Tr's BAI wkg. MVV and GBLN. 


(^) MZV, bound Karachi (s. 4). heard (by XMM in 
Persian Gulf), working with ZCI. MOJ and 
GGF, on Bombay run (s. between 3 and 4), 
7.5 to 7.30 p.m., 19/11/19. Also: GBKM and 
ZCI, calling VWB (Bombay). 

(j) MZV heard exchanging sigs. with VTB: give 
each other '* QSA,” 6.15 p.m. . 2/12/19. | 
mentioned are concerned, lies in the physical 
obstacles between the transmitting and re- 
ceiving ends conducting part of the transmitted 

charges to earth. 

The rate and amplitude of fluctuation would 
therefore vary with the direction and speed at 
which the ship moved across or towards such 


a screen, in addition to their relative distances 
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from the transmitting station, and the angles 
of the ground forming the screen. 


Again, slight variations in the transmitting 
power, unnoticeable in ordinary circum- 
stances, might possibly be sufficient to raise 
or lower the course of the intercepted part 
of the wave a sufficient height to affect the 
received strength perceptibly, if that course 
just cleared a land height. If this effect does 
take place, it would be the only one of those 
dealt with here which would be observable 
at a land station listening to others, so it 
might be of interest to find out if stations such 
as Basrah or Port Soudan experience Aden's 
fading and, if so, to what extent. 

Should this theory account for most cases 
of this phenomenon, it would explain the 
lack of scientific data on the subject, as 
observations would be practically confined to 
communication between fixed points. 

Dr. Eccles article (Wireless World, 1, 
p. 331 and p. 400} also expresses doubt as 
to the height to which waves travel above the 
earth’s surface, in which connection I might 
be able to give a few interesting facts, how- 
ever erroneous my deductions from these 
may be. 

Referring to Fig. 1 it will be seen that 


reception in the Persian Gulf of signals. 


crossing Arabia during the period in which 
I have been taking notes, was strikingly 
better than anywhere else round Arabia, 
although also fairly good along the eastern 
and lower-lving half of the south-east coast. 
Ships 1,000 to 1,200 miles away in the Red 
Sea and Indian Ocean were quite readable 
in the Gulf, and that it was not a purely local 
“freak” is evidenced by my having read 
UAN at eight or nine hundred miles, as 
previously referred to, and the fact that 
reception: was excellent when transmission 
was along the Red Sea and not from outside 
of it, except in the case of certain warships 
їп the Mediterranean which were received 
far down the Red Sea, probably because their 
signals were coming down the Gulf of Suez 
rift valley. | 

Now why should ships’ transmissions 
between the Persian Gulf and the other sides 


of Arabia be possible only in one direction, 
and communication generally from the Red 
and Arabian Seas towards the Gulf be so 
much better than vice versa? The map of 


Arabia, оп which I have marked every 


instance or group of transmissions across the 
peninsula heard this voyage, shows that this 
is undoubtedly so, and also suggests this 
reason : that the waves travel high near the 
commencement but gradually drop nearer 
sca level as they approach the receiving station. 


It will be seen that the land rises high on 
the Arabian west and south-east coasts and 
slopes fairly evenly down to the Persian Gulf ; 
also that heights of 5,000 feet or more within 
the first few hundred miles from the sending 
station appear to be no obstacle, but evidently 
bar the way to that ship's receiving in the 
opposite direction. "Then, I believe that 
UAN and UHV (?) were in such positions 
that their signals were following part of the 
course of a widening and decpening valley 
when picked up, though they had crossed 
the Red Sea coast mountains at a high level. 
Generally, ships on orie side of the Strait of 
Bab-el-Mandeb are cut off from those on 
the other, even at much shorter range. 

The only apparent exceptions are the land 
stations of Bushire and Basrah (VTB and 
VTC respectively) in the Gulf, but VTB 
and VTC on his low power, were only 
heard along that part of the coast where the 
mountains are lowest, and the latter on his 
2,000 metres wave is the only high power 
station in the Persian Gulf area, which may 
account for his being heard їп the Red Sea. 

Turning to thesheet of section diagrams (Fig. 
2) and to Fig. 3, where I have included other 
communications, noted in most cases because of 
their being over the average distance for recep- 
tion of the various stations, in the more unusual 
long-distance cases, for the type of receiver, 
again the same feature Is seen : that mountains 
in the first two or three hundred miles are of 
no account, but we find none of any height 
crossed near the receiving end. “The same 
seems to apply to everv case where the 
distance, with respect to the transmitting 
power, is out of the ordinary. I have also 
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introduced a number of receptions from high 
power stations at long, but not unusual, 
range. On taking these into consideration, 
a difference will be noticed, in that mountains 
crossed without affecting signal strength, 
instead of being all near the sending station 
as before, approach to around mid-way be- 
tween the stations but, if high, never far 
beyond that point. I am of opinion that 
low-power waves over ordinary distances 
adhere to the same rule. As one example, 
let us take the case of Henjam’s transmission 
shown in Map 2 inset, and one of the section 
diagrams. When received at 270 miles 
his strength is reduced considerably by a 
3,000-foot rock intervening, yet later on, 
when 500 miles off, and when his signals had to 
traverse a range of mountains 4,000 ft. high 
in the position corresponding to that of the 
lower mountain, ‘his strength was all that 
might have been expected had the ground 
been flat. ‘This, again, indicates a lower 
angle of transmission to a nearer position of 
the receiver, therefore a nearer approach 
to the symmetrical. | 

Му conclusion—very tentative, of course— 
from the foregoing is that, so far as ordinary 
ranges are concerned the intercepted wave 
does not pass to a considerable height (prob- 
ably not more than one or two miles) above 
sea level, but that the maximum height 
attained increases with the distance, while 
the course it takes may turn out to be a semi- 
parabolic curve, with the transmitting station 
as point of origin, and whose axis makes an 
angle with the earth’s surface which decreases 
with distance, so that the less the range the 
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Fig. 4. 


nearer the semi-parabola approaches to an 
arc. A decrease in power would appear to 
have the same effect as an increase in distance. 
Perhaps my meaning may Бе expressed 
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more cleafly by Fig. 4, in which height is 
exaggerated and the earth’s surface shown 
as if flat. 

Of course, with the earth's section being 
circular, the semi-parabola would resolve 
into a curve in the nature of an involute. 

] must admit that the material оп which 
my conjectures are based, while show- 
ing nothing adverse to them, is by 
no means complete, as I have only been 
taking systematic notes during the last 
few weeks. Then, at the time of writing, 
I have not the advantage of knowing 
exactly how far the study of the relation 
between physical features and wireless has 
progressed. Some of my facts may prove 
of interest, however, even should they 
establish nothing new. 

Posr-scRiPT (communicated later). 

As regards “ fading,” which I have 


found to be a much commoner phenomenon 
than I had supposed, every case noticed so 
far was quite explainable as, if not actually 
proved to be, an effect of land variations. 
The Aden contention may be regarded as 
proved, as, when listening to his trans- 
missions—extending on one or two occasions 
to half-an-hour—while in the Gulf of Aden 
without land in the way there was no sign 
of his usual fluctuations, which seem to 
commence as soon as the ship passes out of 
this area. 

Although my evidence for the second 
theory only consists in the multiplication of 
instances of long-distance transmission. over 
land where the heights keep within a certain 
formation, and absence of these instances 
where other conditions supervene, I am 
continually finding such cases to support it. 

Given fair atmospheric conditions, a ship 
in the Persian Gulf can, practicallv every 
night, read ships or other low-power stations 
that may be anywhere round the outside coasts 
of Arabia or Asia Minor as far as Batoum, 
and at distances of about 900 to 1,500 miles. 
Their signals are sometimes so strong that 
ships in the Gulf attempt to communicate 
with them, but never, to my knowledge, 
receive any answer. Other stations readable 
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down the Gulf until the Persian coast 
mountains intervene, are: Eiffel Tower, 
Nauen, allied warships around the Bosphorus, 
and, occasionally, Malta on low power. 
In every case the land rises high towards the 
transmitting end and slopes more or less 
gradually down to the receiver. 

In the reverse direction, I have not yet 
heard of any ship in the Persian Gulf being 
received at any distance outside of it, although 
Basrah and Bushire land stations can be heard 


on 600 metres when the receiving ship is 
opposite the parts of the Arabian coast where 
the mountains are lowest (2.е., along part 
of the south-east coast, and the northern 
part of the Red Sea). Reception in the Red 
Sea is very much better when the waves 
have traversed a few hundred miles of its 
length, as when receiving Eiffel “Tower 
and the warships mentioned : these have 
heard as far as Perim, at 3,550 and 2,150 


miles respectively. 
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The Wireless Society of London. 

The Committee of the Wireless Society of London 
are now making arrangements for Lectures and 
Papers to be read during the forthcoming session. 
It is expected that the next meeting of the Society 
wil take place towards the end of September, 
the exact date to be announced later. Will 
members of the Society who have anything suitable 
ito offer in the shape of a Paper or Lecture kindly 
communicate with the Hon. Secretary as soon as 
possible. giving full particulars. Particulars of 
membership and forms of application may be ob- 
tained from the undermentioned ; applicants passed 
by the Committee for membership will be balloted 
for at the next General Meeting ; subscriptions 
then due by new members would carry them 
through to October, 1921.— Hon. Secretary, Mr. 
Leslie McMichael, M.I.R.E., 32, Quex Road, 
West Hampstead, N.W. 6. 


Wireless and Experimental Association. 
(A filiated with the Wireless Society of London.) 


At the Annual General Meeting of the Wireless 
and Experimental Association at 16, Peckham 
Road, on Wednesday evening, August 4th, the 
Secretary was able, on the first year’s working 
since reconstitution subsequent to the war, to 
congratulate members on the fact that the Associa- 
tion has made for itself a place amongst the Wireless 


Societies of Great Britain; not by reason ої the. 


outstanding merits and qualifications of any one of 
its members, but by the general high level and 
good sound knowledge of the whole body. 

Mr. William le Quex, the famous novelist, has 
consented to be the President, as he was of the pre- 
war organisation, and readers of the illustrated 
press will be aware of his attainments in this line. 
Other officers elected were Mr. A. W. Knight, 
chairman; Mr. C. Saunders, General Manager ; 
Mr. С. Horwood, Assistant General Manager; 
Mr. C. A. Carroll, Treasurer; and Mr. Geo. Sutton, 
Hon. Secretary. Messrs. H. Kloots, Selden, 
Howard and Morris were elected to the Committee. 

The Secretary has been empowered to enrol as 
corresponding members, at the nominal fee of 
ls. per annum, any of its old members who cannot 


attend meetings regularly, but who desire to keep 
in touch with the Association, and resume their 
regular attendance when circumstances again favour 
such а course. 

Our experts report receiving Arlington and other 
American stations on one valve, and the recent 
series of wireless concerts which followed the 
Victorian across the Atlantic have been a source 
of delight to all. 

The Association met on One Tree Hill on 
Saturday, August 7th, for open air experiments by 
permission of the Postmaster-General апа the 
Camberwell Boro’ Council. One power buzzer 
transmitting station and three receiving stations 
were established and nearly a whole column of the 
Evening News was transmitted. 

Even considered as buzzer practice it was far 
in advance of the usual Club way of doing things 
and as practical earth transmitting it was ` the 
thing." We hope to repeat at an early date. 

We hope that with the improvements in short 
wave small power wireless telephone apparatus, 
the authorities will be able to grant a little more 
liberty to the experimenting amateur.—Hon. 
Secretary, Mr. G. Sutton, Melford House, 18, 
Melford Road, East Dulwich. 


The Cardiff and South Wales Wireless Society. 
(Affiliated with the Wireless Society of London.) 


A meeting of this Society was held at headquarters 
(the Wireless Department of the City of Cardiff 
Technical College), at 6.30 p.m. on Thursday, July 
22nd, 1920, the President, Captain W. A. Andrews, 
in the chair. 

The minutes of the last meeting 
July Ist, were read and adopted. 

А minutes secretary was appointed, in the person 
of Mr. E. J. Matthews (of the Marconi Company's 
staff), Cardiff. It was unanimously decided that 
Mr. N. M. Drysdule, Cardiff, be elected a Vice- 
President of the Society. The said gentleman 
being present, made suitable response and offered 
to give the Society a lecture at its next meeting, 
which offer we were pleased to accept. 

The President then read а formal resignation of 
office, from Mr. A. E. Hay, the Hon. Secretary, 


held on 
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wherein he stated that owing to pressure of business 
he feared both his business and the secretarial duties 
were suffering from lack of undivided attention. 

After discussion, the meeting accepted Mr. 
Hay's resignation with regret, and paid tribute 
to his work in founding the Society and placing it 
on а firm foundation. 

Several gentlemen present were voted to succeed 
Mr. Hay, but each regretted his inability to devote 
sufficient time to the office, whereupon it was 
decided to hold the matter in abeyance until а 
more representative meeting is obtained. The 
retiring Hon. Secretary then volunteered to 
remain in office until the end of September, and the 
meeting availed itself of the offer. 

Routine business being at an end, there followed 
various discussions of purely technical interest, 
after which the meeting dispersed for Morse-inker 
tests, buzzer practice and ‘“‘listening-in.”’ 

The next meeting is fixed for 6.30 p.m. at Head- 
quarters on Thursday, September 9th, 1920, when 
it is hoped that the West Wales counties’ members 
will attend in force. The agenda will be published 
later. The Society has already 84 members and 
new candidates for membership are invited to apply 
for particulars of the work and objects of the 
Society to the Hon. Secretary, Mr. A. E. Hay, 
at 6, Oxford Street, Mountain Ash, Glamorganshire. 


Manchester Wireless Society. 
(Affiliated with the Wireless Society of London.) 
The Society continues to receive numerous 

applications for membership, especially in the 
case of corresponding members and the Advisory 
Committee are being kept quite busy with technical 
correspondents from our 
amateurs. It is antici- 
pated that the com- 
mittee will have to be 


augmented апа the 
services of a_ typist 
requisitioned to deal 


with future correspon- 
dence. Just at present, 
the certificated members 
holding the P.M.G. 
licence are carrying out 
exhaustive experiments 
in the reception of Wire- 
less Telephony, and 
quite а good report 
was received of the 
work in connection with 
this branch, during the 
long test on July 25th, by the Press Association. 

One exceptionally fine result was obtained on 
а set comprising a 12 ft. aerial, two small vario- 
meter coils (3 inches over all) and one valve, using 
. 20 volts on the plate and 4 volts filament, a small 
variable condenser and a gas-pipe earth. 

With this simple device three persons received 
every message transmitted and were able to write 
them down with ease. Reports of the experiments 
were sent to the Press Association and it is hoped 
that the points suggested will help to improve 
this most fascinating science. 

We are by no means full of members, being still 
able to squeeze a few more in our little laboratory ; 


Manchester Wireless Society. А Member's Set. 
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it is requested, therefore, that those who wish to 
dabble with wireless,expert or novice, will communi- 
cate with the Hon. Secretary, who will forward all 
necessary information. Intending members should 
note that only half the subscription is due for this 
ear. 

í The next lecture and practical demonstration 
will be given during September by one of our 
Vice-Presidents, Mr. Charles V. Morris, who is 
well known in the radio world. 

Other attractions too numerous to mention, are 
in store for the members during the chilly winter 
months. 

For receiving the telephony experiments from 
Chelmsford to Denmark, the Club receiving set 
has: been used for the first time. 

The set used was a single valve and aerial 12 ft. 
long, stretched across the room. Every item in the 
programme was clear. and distinct and proves 
interesting by reason of the fact that only 24 volts 
plate-pressure and 4 volts filament on a 6-volt 
valve, were used. 

The licence for the Club has just come to hand, 
and with it was included a transmitting licence 
and an extra receiving licence for a portable set. 
The Club intends to transmit to members at their 
homes and to a party of members with the portable 
set, every evening from 7 to 9 p.m. 

The official call sign is 2 FZ (two FZ) so through 
the medium of the Wireless World, readers in the 
Manchester district will beYable to recognise the 
Society’s transmissions. Wavelength will be from 
120 to 180 metres, which is rather low, but evi- 
dently the maximum length the Postmaster . 
General can spare at present. However, we 
hope to improve on this 
in the near future, our 
ultimate ambition being 
direct communication 
with the Wireless Society 
of London and other 
institutions. 

Hon. Secretary, Mr. 
Y.W. P. Evans, 7, Clith- 
eroe Road, Longsight, 
Manchester. 
Newcastle and Dis- 
trict Amateur Wire- 

less Association. 
(A ffilhated with the Wire- 
less Society of London.) 

Meetings are taking 
place regularly on Mon- 


day evenings. Several 
members who have private stations report 
the successful reception of the Chelmsford 


C.W. programmes, two reporting having heard 
them on crystal circuits. The Society is much 
indebted to the Wireless World for information 
as to the intended programmes of transmission 
and takes this opportunity of expressing thanks to 
the Editor. It is the opinion of many members 
that a large number of local enthusiasts who 
address queries often of a very elementary nature 
to the “ Questions and Answers" columns of the 
Wireless World, should get into touch with their 
local Societies, where most of these questions would 
be satisfactorily answered. Most of the querists 
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are not members of any Society; it is therefore 
up to them to join up and add their weight to the 
good of the amateur cause.— Hon. Secretary, 
Colin Bain, 51, Grainger Street, Newcastle-on- 


Tyne. 
Edinburgh Wireless Club. 

(Affiliated with the Wireless Society of London.) 

In spite of the small number of members who 
attended meetings during last month, (owing to 
summer vacations), we have succeeded in erecting 
our aerial (temporary), installing the set, which 
is entirely home-made, and getting signals with 
one valve in circuit from various stations, including 
MPD, POZ and other high power stations. 

Telephony signals were received yesterday 
about 4.45 p.m. (British summer time), but were 
not very distinct. Our membership is still smaller 
than it might be, and full particulars can be had 
from the Hon. Secretary, Mr. W. Winkler, 9, Ettrick 
Road, Edinburgh. 


The Halifax Wireless Club. 

(A filiated with the Wireless Society of London.) 

At this Club’s last meeting, on July 26th, with 
about 25 members present, Mr. C. Oates gave a 
demonstration and lecture on vacuum tubes. 
Mr. Oates has had much experience in this line 
and all his experiments were both interesting and 
successful. Buzzer classes meet every week and 
are making good progress. The Club is shortly 
to be divided into ‘“ Elementary ” and '* Advanced " 
sections. The Club's transmitting license has not 
yet been granted by the P.M.G., but we are still 
“ hoping." 

Valuable experiments have been carried out by 
the members lately, with frame aerials, etc., and a 
deal of useful information obtained. 

Membership now well over 50, and new members 
continually joining.—Hon. Secretary, Mr. L. 
Pemberton, Y.M.C.A., Clare Hall, Halifax. 

Nottingham and District Wireless Society. 

А successful meeting was held at the People's 
Hall, Nottingham, on Wednesday, July 21. A 
temporary committee and officers were elected, 
and а good deal of other business was dealt with. 

The subscription for members of 21 years of 
age and over was fixed at 10s. per annum and for 
those under 21, 2s. 6d. per annum payable half- 
yearly. 

Will all members note that subscriptions are now 
due, and should be paid to the treasurer at the 
next meeting or forwarded to the Secretary, Mr. 
J. H. Gill 18, Fourth Avenue, Sherwood Rise, 
Nottingham. 

Future meetings have been arranged on the 


following dates and the room booked for the purpose 


at the People's Hall. Nottingham. 

Members should take particular notice of these 
dates ав it is very probable that no further notice 
will be given :—September 8th, September 22nd, 
October 6th, October 20th, November 3га, 
November 17th, December Ist, and December 15th. 

Several promises have been given for interesting 
lectures and demonstrations. 

All meetings.will commence at 7.30 p.m. 

. The Chiswick, Acton, and District Amateur 
Wireless Association. 
The above-named Club cordially invites all 
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prospective members to its meetings held every 
Thursday at 7 p.m., at the Club’s temporary room 
at 126, Cranbrook Road, Chiswick. It is hoped that 
soon we shall have a larger and permanent club- 
room, when the Club will then possess a receiving 
set. At present the Club is progressing favourably ; 
time being passed by buzzer practice, discussions, 
lectures, etc. 

The Club is under the Presidency of Mr. F. O. 
Read, and the Vice-Presidency of Prof. Pearl, B.A., 
whose combined efforts, together with the rest of 
the members, should make the Club a splendid 
union of amateurs of the district. 

The Club also anticipates affiliation with the 
Wireless Society of London. 

Particulars of membership, ete., may be obtained 
by post from the Hon. Secretary, Mr. C. Hirst, 58, 
Agnes Road, Acton, W. 

Stoke-on-Trent Wireless Club. 

Mr. Shaw, of the Stoke-on-Trent Wireless Club, 
has relinquished his office of Hon. Secretary in 
favour of Mr. S. Wilkinson, West View, Liverpool 
Road, Newcastle, Stoke-on-Trent. Other officers of 
the club are— President, Mr. F. E. Denger; Vice- 
Presidents, Messrs. E. Blake, A.M.I.E.E., and W. 
Yeoman, A.M.I.E.E.; Hon. Treasurer, Mr. А. Н. 
Wilson. 

Wireless Society for Blackpool.—It is pro- 
posed to form at Blackpool an amateur wireless 
Club and those who may be interested аге requested 
to communicate with Mr. W. Turnbull, 14, Cam- 
bridge Road, Blackpool. 


Amateur Clubs.—It may interest our readers 
to know that there are in the United Kingdom 
forty-one Clubs, formed for the purpose of studying 
and practising Wireless Telegraphy and Telephony. 
Of these Clubs, twenty are affiliated with the 
Wireless Society of London. Ав far as we are able 
to gather from our records, the total number of 
Amateur Club members in the United Kingdom is 
approximately, 1,500; but since the honorary 
secretaries of many Clubs have not apprised us of 
further membership, our figures must necessarily 
be short of the actual total. 

We take this opportunity of pointing out that a 
number of Clubs have become lax in the matter of 
sending in reports of their meetings, and in so 
doing, are helping to defeat the amateur cause. 
There are, as shown above, forty-one Clubs for 
whom we could publish reports each month, yet 
as enthusiastic as the members of those Clubs 
are, never have we been asked to publish a 
number of reports so high. 

The publicity of these columns is open to all 
Clubs, formed &nd forming, and, speaking from the 
book of experience, nothing succeeds without publi- 
city. Let each Club send in its report ; let each Club 
make known its movements to other Clubs; let 
all Clubs make their existence known, and SO 
advance the amateur cause. There are still wanted 
to form Wireless Clubs at Bournemouth, Spalding, 
Doncaster, Exeter, Grimsby, Aberdeen, Rugby, 
Congleton and Glasgow. Those interested should 
communicate with Mr. T. H. Dyke, Hill Garage, 
Bournemouth; Mr. W. С. A. Daniels, Pinchbeck 
Road, G.N.R. Crossing, Spalding; Mr. A. Н. 
Wasley, Glenholme, Ravensworth Road, Doncaster. 
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BEGINNERS 


Under this heading we publish COMPLETE instructional articles, forming a series 


specially designed and written for beginners in wireless work. 


Hardly any mathematics 


will be introduced, and we hope to present the fundamental facts of wireless in such a 
manner as will prove attractive to a much wider range of students than that for which 


this series ts primarily intended. 


WIRELESS TELEGRAPHY DETECTORS. 


N a previous article on Receiving Circuits 

It was seen that some form of detector or 

rectifier was necessary before the waves 

of energy could be rendered audible to 

the operator. In this section we shall 
discuss the various forms of apparatus used 
for detecting the presence of electric oscilla- 
tions, and the principles upon which their 
action depends. 

Detectors can be classified into four groups, 
as under :—(1) Imperfect contacts. (2) 
Magnetic. (3) Thermal. (4) Electrolytic. 
Nearly all types of detector require some 
auxiliary circuit to show the presence of 
oscillations. “They аге usually connected 
directly in the aerial circuit, and across them 
is connected a battery and indicator which 
are operated by the detector under the in- 
fluence of the aerial oscillatory current. - 

1. Imperfect contact detectors, as their 
name implies, consist essentially of two 
electrodes connected in the receiving circuit 
and so adjusted that there is a very 
slight electrical contact between them. In 
order to arrange this, it is usual to separate 
them by a few millimetres, and fill up the 
gap by a quantity of fine metal filings. In 
their normal state the filings are so loosely 
adherent to one another that they offer 
considerable resistance to the passage of an 
electric current. 


When an electromotive force is applied * 


to the electrodes the particles in the gap are 
changed and tend to arrange themselves in 
continuous chains. ‘Their conductivity is 
thus increased .and a small current will flow. 
As the applied e.m.f. is increased the 
resistance gradually diminishes until at a 
certain point it decreases very suddenly. 
The filings become, so to speak, welded 


together. When the detector is connected 
in the circuit a small e.m.f. from a battery is 
applied and adiusted so that a very slight 
increase will bring about this rapid drop in 
resistance. The slight additional e.m.f. re- 
quired is supplied by the incoming signal. 
In the early days of wireless telegraphy a 
detector of this type, invented by Marconi, 
was used. It consisted of two nickel elec- 


trodes sealed in an exhausted glass tube 
ELECTRODES 


FILINGS 
Fig. 1. 


GLASS TUBE 


The space between the electrodes was partly 

filled with a mixture of nickel and silver 
filings (Fig. 1) The detector was con- 
nected as shown in Fig. 2, and the incoming 


signals were recorded by a deflection of the 


pointer of the indicator. 


Fis 2. 


The drawback to this type of detector, 
however, was that the filings remained co- 
hered after the oscillatory current had 
ceased to flow. It became necessary, there- 
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fore, to provide some mechanical means of 
shaking up the filings and preventing the 
tendency to stick together. "This was ac- 
complished by mounting a small hammer 
near the tube, which was actuated by the 
local battery, and which tapped the tube after 
each wave train had passed. 

Another detector of this type was invented 
by Dr. Muirhead, and possessed the advantage 
that it did not require а mechanical device 
to reset it. In Muirhead's detector a small 
steel disc was rotated slowly over a pool of 
mercury. The height of the disc was so 
adjusted that it just grazed the surface of the 
mercury which was usually covered by a 
thin film of oil to prevent it adhering to the 
disc and forming a good electrical contact. 
As in the case of the filings coherer, the 
applied e.m.f. causes a sudden decrease of 
electrical resistance between the mercury 
and the disc and permits a current to flow 
through the indicating or recording device. 
When the additional e.m.f. supplied from the 
aerial ceases, the film of oil interposes between 
the electrodes and restores the detector to 
its previous condition of imperfect contact 


(Fig. 3). 


ee 


|o 
MERCURY 
Fig. 3. 


2. The magnetic detector depends for 
its action on the variation of magnetic force 
which is caused by an oscillatory current. 
If a piece of iron is placed near a permanent 


BEGINNERS 


magnet it will have a certain magnetism 
induced in it. If, now, a coil of wire is 
wound over the iron, and an oscillatory 
current is caused to flow in it, the magnetic 
flux of the iron will be altered. 

In Marconi's improved form of detector, 
an endless band of soft iron wire, B, is caused 
to rotate in front of the poles of a permanent 


magnet M (Fig. 4). 


2 M TELEPHONES 

: 

(9) a mo 
МУГУА 7 


E 


Fig. 4. 


Over the band of iron wire is an insulating 
tube I, wound with two coils of wire, primary 
and secondary, after the manner of a trans- 
former. The primary coil is connected 
to the aerial and earth, while the secondary 
coil is connected to a pair of telephones or 
other suitable detector. 

Let us follow the course of a short length 
of the iron wire band as it travels round. 
As it comes opposite the poles of the magnet 
M, a certain magnetic flux will be induced 
In it, which will grow until it reaches its 
maximum value, when the portion of the wire 
Is immediately opposite the pole. Suppose 
while the flux is increasing, an oscillatory 
current flows in the coil connected to the 
aerial. The effect will be a sudden increase 
in the magnetic flux. ° 

Remember that in every case where a 
coil is under the influence of a magnetic 
ħeld, any change in the lines of force cutting 
the coil will induce a current in it. 

In this case, therefore, the sudden “ jump ” 
of the lines of torce will induce a small 
momentary current in the secondary coil, 
which will cause a click to be heard in the 
telephones. 

It the band were not rotated so as to bring 
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a fresh piece of iron under the influence of 
the magnet, we should not get such a marked 
effect on the arrival of the next wave train. 
The effect due to the pscillatory current is 
most marked when the magnetic flux is 
increasing or decreasing, i.e., when the band 
is approaching or receding from the permanent 
magnet. It will be understood that this type 
of detector is somewhat unwieldy and requires 
periodical attention to ensure that the driving 
mechanism is running. 


3 Thermal detectors are more often used 
in quantitative work in wireless telegraphy, 
where the transmitter is not far from the 


receiver i 


In any wire carrying a current, the 
resistance of the wire will cause some of the 
electrical energy to be converted into heat, 
and the temperature of the wire will be 
raised. At the same time the resistance of 
the wire will increase. With fine wires, 
the passage of a very small current will cause 
them to get red hot and make a considerable 
difference in the resistance. The heating 
effect is the same whether the current is 
oscillatory or direct. If a detector of this 
type is connected in series with an indicator 
a decrease in the deflection will mark the 
passage of an oscillatory current. 


In another type of thermal detector a 
small e.m.f. is generated by the heating of 
two wires of dissimilar material. Such an 


Fig. 5. 


arrangement is known as a thermo-junction, 
and is illustrated in Fig. 5. The wires аге 
usually of nickel and iron and are twisted 


THE WIRELESS WORLD 


at their centre. The ends are soldered to 
metal plates which are connected to the 
galvanometer or indicator, and the oscillatory 
circuit. The oscillatory current heats the 
junction of the wires and causes a small 
unidirectional current to flow in the indicating 
instrument. Such a device is not very 
sensitive to small abrupt oscillatory impulses, 
but is extensively used for detecting the 
presence of a steady oscillatory current. The 
wires are usually enclosed in a glass bulb 
which is then exhausted of air to minimise 
the effect of external heat. 


4. The electrolytic detectors are similar 
in their action to the “‘ imperfect contact ” 
detectors. One type indeed is of very similar 
construction to the Marconi filings detector. 


A glass tube contains two electrodes, 
which are immersed in a paste of water, 
lead filings and filings of some other metal. 
The applied e.m.f. causes the lead to be 
deposited on the metal filings, thus bridging 
the gap between the electrodes. “The passage 
of an oscillatory current, however, destroys 
the bridge of lead, and increases the resistance 
of the detector. A corresponding decrease 
in the deflection of the indicator is observed. 
It will be noted that the action of the electro- 
lytic detector is the reverse of that of the 
filings detector. 


So far, no mention has been made of crystal 
detectors, the action of which was outlined 
in a previous article. The crystal detectors 
operate on the principle of rectifiers of oscil- 
latory current, and do not require an auxiliary 
circuit to indicate the presence of signals. А 
small e.m.f. applied to the terminals of the 
crystal detector will increase its sensitivity 
up to a certain point. It has been thought 
by some that this indicates a thermo-electric 
action, but it will be sufficient for our purpose 
to consider the crystal solely as a rectifier of 
oscillatory current. 


Of recent years the thermionic valve has 
replaced the crystal for the detection. and 
rectification of oscillatory current, just as 
the crystal replaced the earlier and more 
cumbersome forms of detector. 
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CONSTRUCTION of AMATEUR 


WIRELESS APPARATUS 
The Construction of Condensers (Part II.) 


/ 


HE construction of an efficient 

variable air condenser requires 

some mechanical skil on the 

part of the amateur, but by 

carefully observing the following 

notes and the exercise of care and patience 

a very useful condenser may be made. Our 

description calls for a certain amount of 

accurate small lathe work, but a little 

ingenuity may enable those who do not 

possess a lathe partly to overcome this 
necessity. 

A very useful condenser is one having 

a maximum capacity of, 0-0015 mfd., 

which may be made to fit in a box 5" x 4" x 5" 

deep. The box may be made of hard wood 

l' thick, and its top should be made of 

ebonite or fibre 1" thick. On this ebonite 


top the whole of the condenser is mounted. 
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A VARIABLE AIR CONDENSER. 


Fig. 1 gives a general view of the con- 
denser. 

For a 0-0015 mfd. capacity, 30 fixed and 
29 moving vanes will be required. The 
vanes may be cut out of sheet copper, brass 
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Fig. 2. 


or zinc, which should be No. 20 S.W.G. 
(if a size other than 20 gauge is used the 
necessary corrections must be made to the 
lengths of the spindles). The square holes 
in the moving vanes are necessary so that the 
latter may be perfectly rigid on the spindle. 
Fig. 2 gives the shape and dimensions of 
the vanes. 
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The ebonite top should have the three holes 
for the fixed vane pillars accurately marked 
off, which should be done by placing one of 
the fixed vanes on the ebonite and marking 
off the holes with a scriber. Check the 
accuracy of this marking by trying several of 
the- fixed vanes. Drill and tap these holes 
4 В.А. © 
. A hole is required in the centre of the top 
to allow the moving vane spindle to come 
through. ‘This hole should be approximately 
4” diameter, and should have a flanged bush 
fitted into it. The bush may be given a 
friction tight fit or may be fixed to the top 
with two screws. ‘The flange of the bush 
will serve as a bearing surface for the handle, 
and by allowing the bush to be a little longer 
than the thickness of the top an inside bearing 
surface will be provided. The hole for the 
spindle should be /,". 

The three pillars for the fixed vanes should 
be brass rods 4” thick, and approximately 
4" long. They should be threaded 4 В.А. 
for about 1" at each end. . The ends which 
screw into the ebonite top should be fitted 
with nuts so that the pillars тау be locked tight. 

A number of washers will be required for 
spacing the vanes. Those for the fixed 
vanes should Бе 4” diameter and ,7?." 
thick, with a 5," hole. Those for the 
moving vanes should be ў” diameter and 
туңу thick, with a т” clearance hole 
through them. These washers should be 
accurately machined to the right thickness. 
Approximately 100 fixed and 33 moving 
vane washers will be required. 

The central spindle should be made of 
}” square-section brass. Its overall length 
will be 4?" approximately. Опе end should 
be turned down to зз” for a length of i". 
A brass collar 1". diameter and about 4” long 
should be turned up and fitted to this end of 
the spindle. This will act as a bearing 
surface and also as a support against which to 
mount the moving vanes. This collar should 
be pinned to the spindle. This end of the 
spindle should be fitted to the bush in the 
ebonite top so that there 1s no sideshake in 
the bearing. 
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'The other end of this spindle should be 
machined—partly threaded a convenient size 
and partly turned plain for a bottom bearing. 
‘The square section upon which the moving 
vanes are mounted should be 34” long. 
Another ebonite plate 4” thick, and shaped 
something like the fixed vanes should be 
made and bushed to take the bottom end of 
the moving vane spindle and act as a bearing. 
This plate should not be made of metal ; 
if it is the condenser will be. “ shorted.” 


ENWENWEFME 
ЖШШЕ ARE 
ЖЕШ ИШ ЛЕШЕ 


| MICRO-FARADS. 


2 4 6 8 
CONDENSER SCALE 
Fig. 3. 


[f the parts have all been made as stated, 
an attempt may be made to build up the 
condenser. First, mount all the moving 
vanes on the spindle, placing a plate against 
the collar, then a washer, then another plate, 
and so on, until all the moving vanes are 
mounted. The end of the spindle is threaded 
and a nut should be put on and tightened 
up so that the vanes are securely locked. 
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Spacing washers will be required on the 
three pillars before any of the fixed vanes are 
placed in position, and their actual length 
should be determined by placing the moving 
vane spindle in its position, and judging the 
correct length so that the first fixed and first 
moving vanes do not foul each other. After 
this all the fixed vanes may be mounted— 
first a vane, then a washer and another vane, 
etc. When this is complete, place the moving 
vane spindle in its position, and try the bottom 
bearing, and also see how the moving and 
fixed vanes are spaced. 

Finally, mount the ebonite handle fitted 
with a brass pointer on to the spindle, fixing 


the handle by means of a nut and spring 
washer as shown in Fig. 1. 


It will be advisable to fit a felt or thin 
leather washer between the ebonite handle 
and the bearing surface, to make the movement 
of the condenser easy. 


Connections to the instrument may be made 
on one side to one of the three fixed vane 
pillars, and on the other—the moving vanes— 
a good rubbing contact should be made to- 
the spindle on the brass collar at the top of 
the spindle. 


The capacity curve of a condenser such 
as described, is shown in Fig. 3. 


| BOOK REVIEWS 


MARCONI DICTIONARY. 
Compiled by J. C. Н. Macseru. - 
London: The Marconi International Code 


Co., Ltd. Pp. ix 4-925. Price, 25s. 


HE Marconi [International 

Code Co., Ltd., has recently 

published a special type of 

dictionary which serves as an 

auxiliary to the Marconi Inter- 
national Code, making it more flexible, 
comprehensive, and precise. “The book con- 
tains upwards of 3,000 technical words, used 
in connection with wireless telegraphy and 
,telephony, in the form of a specially compiled 
glossary. Other glossaries in this useful 
dictionary cover the principal terms used 
in Aviation and Motoring, compiled by 
Mr. Claude Graham-White and Mr. H. 
Walter Staner respectively. 

Every word in the book is numbered and 
clearly defined whilst on page x. may be seen 
a method of securing secrecy in coding which 
is capable of extensive variation. Instruc- 
tions given in the book show how the dic- 
tionary may, in addition to being, used in 
conjunction with the Marconi International 


Code, be used as a verbatim code, reducing 
the cost of cables by some considerable amount. 
Students of wireless, as well as those pro- 
fessionally engaged in the art, would do well to 
keep this dictionary ready at hand as a guide 
and rapid reference to both English and 
Wireless language. 


RADIO DIAGRAMS. 
Published by The Consolidated Radio Call 
Book Co., Inc., of 41, Park Row, New 
York City. 


The first numbers of these diagrams are 
apparently intended for the guidance of 
amateurs who are desirous of calibrating 
and measuring the capacitv and inductance of 
their apparatus. Simply explained, each 
diagram 15 clearly drawn, allowing the 
student to follow its meaning with interest 
and understanding. The later numbers are 
designs of receiving apparatus for both spark 
and continuous waves, giving their internal 
connections and advantages. Still later publi- 
cations of these diagrams give tables of 
measurement upon which the student may 
hase his calculations. 
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\ 
NOTE.—This section of the magazine ts placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered. and. written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
an their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 


will be answered under the initials and town of the correspondent, or, if so desired, under a ** nom de 


plume.” 


(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


H.B. (New Cross) sends sketches of a receiver 
‘and a loose coupler with reaction coil. He aske (1) 
For windings for the latter instrument, to suit sizes 
given for the coils, which are to be pancakes Maxi- 
mum wavelength to be about 10,000 metres. , (2) If 
a condenser is necessary in the plate circuit of the 
valve. (3) If arrangement suggested will conform 
to G.P.O. requirements. 

(1) The loose coupler suggested is not at all suit- 
able for the wavelength required. You might poss- 
ibly get results with pancake coils if you used such 
values as the following :—Primary 8” diameter, 


full of No. 32. Secondary 12" diameter, full of 
No. 38. Reaction 6” diameter, full of No. 32. 


(2) Presuming there is only an iron cored coil 
across the input terminals of your L.F. amplifier, 
you should put a condenser across this and prefer- 
ably the H.T. battery as well. 

(3) It should do so. 


J.S.H. (Bristol) sends diagram of a proposed 
receiver, He asks (1) Whether dimensions suggested 
are correct for a maximum of 15,000 ms. (2) Ifa 
glass plate condenser is suitable for ап А.Т.С. 
(3) Suitable dimensions for the coupler. (4) What 

wil be the effect of trees at one end of the aerial. 
| (1) 15,000 ms. is much too long а wavelength 
for successful work with & small aerial and crystal 
only. You do not state dimensions of A.T.I. 
former, but unless it is very big you will probably 
need nearer 3,000 than 600 turns of No. 24 to 
reach such a.wavelength. If you wish such а 
wavelength you had better 
tuning condenser to 0-000€, to save wire on jigger 
secondary. 

(2) There is no objection to it, except the diffi- 
culty of making the condenser conveniently 
variable. 

(3) Primary about 8” long by 8” diameter, of 
No. 32 wire. Secondary about 12" long by 8” 
long, of No. 34 wire. 

(4) They will probably weaken signals coming 
through them. 


L.F.T. (Fxmouth) asks (1) What length to make 
a tubular condenser for tuned circuit of a receiver, 
tubeg being brass. 55 and 60 mms. wide. (2) If a 
variable resistance. as used for controlling model 
trains, could be used for regulating the current for 
acrystal detector. (3) He sends sketch of a condenser 
and asks if it will be large enough if he uses 4 sheets 
of zinc 2" x 4” for the plates. (4) He-sends sketch 
of a receiver for comment. 

(1) Assuming the diameters given are inside and 
outside respectively, for a capacity of 0°0005 mfds., 
length should be about 75 cms. : 


increase secondary, 


(2) No, the resistance is much too low. In 
wireless reception you do not attempt to vary’ 
the current through the crystal by means of a re- 
sistance. What is required is to vary the potential 
applied to the crystal. | 

(3) The sketch sent does not tell us much. Аз 
it does not say what the dielectric is, how thick 
it is, or what the condenser is for, it is difficult 
to answer. But it probably will not be much 
use, unless the dielectric is, say, mica in thin 
sheets. 

(4) Receiver sketched is fairly good. Coil E 
however, should contain more turns or arrangement 
should be made to include all E and part of A in 
the tuned circuit when required.  Potentiometer 
is not properly connected in, but this may be a 
clerical error. 

L.A.W. (London, W.C.2) aske (1) If, in the 
formula given оп page 508 of the ** Wireless World " 
of De cember last, the wavelength is in metres if the other 
dimensions are in metres ; and in feet if other dimen- 
sions are in feet. (2) If good results can be obtained 
with plate reaction coil when the oscillation trans- 
former is directly coupled. (3) If we can qive values 
for the condensers and inductances for certain wave- 
lenaths for the circuit on раде 530 of the above issue. 

(1) Yes. 

(2) This could be done if desired; inductive 
coupling is preferable, as it diminishes radiation 
of local oscillations. 

(3) We have not access to special information 
on this circuit, and are therefore afraid we cannot 
give the data required. See also other recent replies 
dealing with this circuit. 

A.E.B. (Surbiton) sends sketch of a proposed 
circuit and asks our opinion (1) Of the circuit. (2) 
Of the variable condenser, which is the A.T.C. and 
formed in a qlass tube 6” x 2” x 1/32”. (3) Of the 
loose coupler, Primary 10” x 5" No. 24: Secondary 
8" x 4", No. 24. (4) He also aska if he would benefit 
by adding ап A.T.I. similar to the jigger primary. 
(No. 24 is the only wire he can get.) 

(1) We are afraid the whole arrangement of the 
closed circuit and detector is hopeless. Consult 
any crystal receiver diagram. 

(2) The capacity will be too small for an A.T.C. 
It would even be rather small for the tuned circuit. 
You can conveniently do away with an А.Т.С., 
and tune the aerial circuit by the inductance. 

(3) Coupler should do, provided you are content 
with fairly short wavelengths only. 

(4) This will probably not be wanted with your 
coupler as suggested ; but it would increase your 
range of wavelengths if you also increase size of 
coupler secondary. 
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W.B. (Brixton) sends two sketches of a closed 
primary circuit of a 1). K.W. set showing (a) Н.Т. 
leads to condenser and (b) H.T. leads to discharger. 
He asks (1) Which is correct: and 1] both are correct, 
which is preferable. He asks, referring to the regu- 
lating effect in a closed tron transformer due to the 
demagnetising effect of the secondary current allowing 

a greater flow of primary current (2) Why isn't the 
effect produced in an induction coil. (3) If it 18. 
why isn’t efficiency impaired by the reduction of 
magnetisation in core. (4) Why is an open core 
transformer used with a fired discharger and a closed 
with a rotary discharger. (5) Could we inform him 
whith shipping companies employ their own operators 
or where he could obtain this information. 

(1) Consideration of principles will show you 
that set could be worked with either arrangement. 
(b) Is somewhat preferable. 

(2) There is & tendency to the effect but not 
large, chiefly because nearly all the well-known 
eauses tending to efticiency in а coil tend to reduce 
this effect. 

(3) It would not have this effect ; because, as 
your own explanation of the effect with & closed 
core, points out, demagnetisation by the secondary 
current leads to an increase of primary current, 
building up the magnetisation to its old value. 

(4) Probably the merits of rotary dischargers 
happened to be realised at the вате period as those 
of closed iron transformers. "There is also less 
risk of arcing and damaging the gear if an open 
circuit discharger is used with а fixed discharger, 
as this type will not take such & heavy overload 
ав the other. 

(5) A few collieries employ their own operators 
on their steamers. Apply direct to the various 
companies. . 

E.H.D. (Kennington) asks (1) What a Tikker 
18. (2) If it would be possible to make опе at home. 
(3) He also sends a description too lengthy to quote 
of two types of freaks he gets with his set. One ia 
strengthening of signals on certain wavelengths by 
touching the insulated windings of the tuning сой 
and the other a double tuning effect with certain 
stations. He also expresses surprise at receiving 
telephony on a crystal. 

(1) The name Tikker is given to a device for 
rapidly breaking up C.W. signals so that they can 
be heard with an ordinary receiver. 

(2) There are many possible forms. Опе that 
should be fairly easy to make is a rapidly revolving 
metal pulley with a roughened groove, and a 
springy wire making contact in the groove. This 
intermittent contact device should be used instead 
of the crystal. 

(3) Both these freaks are far from uncommon. 
The first result is evidently due to a capacity to 
earth introduced by your hand. We cannot give 
a reason for the other without a detailed examination 
of your set. We have pointed out before that 
telephony though employing continuous oscillations 
as а vehicle for the speech, should be and is re- 
ceivahle on a crystal cet. 

R.C.S. (Chester) wishes to modify set described 
in constructional articles now running, to work up 
to 10,000 ms. He asks (1) For dimensions of A.T.I. 
(2) For capacity of A.T.C. (3) Dimensions of loose 
coupler. (4) Dimensions of secondary condenser. 


ANSWERS 


Set modified in this way would not be satisfactory 
with such a small aerial to which amateurs are 
limited. 

(1) We can only suggest very roughly. Try а 
former about 18” x 9" wound with No. 26. 

^ (2) Can be dispensed with. If used, тау be 
kept as stated in article. 

(3) Primary say 6"x 5” No. 28; Secondary 
10" x 6" No. 32. | 

(4) Keep as stated. 

H.E.A. (Braintree) asks (1) In applying formula 
A 21885 v CL, what value is assumed for С. (2) In 
this formula does tt follow that inductance for 15,000 
тз. із 25 times that for 3,000 ms. (3) Correspondent 
thinks he has seen statement in this magazine that 
A=10 x length of wire in coil, and queries it. He 
asks (4) For A.T.I. to tune from 10,000 to 15,000 ms. 
(5) For a reaction coil to make this oscillate. (6) 
Sends sketch of receiver and asks if the fact that a 
certain disconnection improves signals proves there 
is something wrong. 

(1) The value of the capacity in the circuit. 
N.B. Formula only applies to circuits with localised 
capacity and inductance; and is therefore useless 
for an aerial, where, v.g., the capacity is distributed. 

(2) Yes, in any case to which the formula is 
applicable. 

(3) We do not think such a statement has been 
made, except possibly for some special type coil. 
It is quite untrue. 

(4) We cannot do this without information as 
to aerial, etc. 

(5) We cannot do this without information as 
to set, etc. Possibly not; circuit is somewhat 
unusual and we cannot say distinctly without more 
detailed information. Effect may be similar to that 
obtained with the fairly well-known broken grid 
circuit. 

J.E.S. (Guildford) sends diagram of a circuit 
which receives spark but not C.W. and asks (1) How 
at can be altered to receive C.W. (2) If a reactance 
coil 18 needed, where should it be put, and what size 
should it be. ` (3) What station has call letters F B 

(1) Introduction of a reaction coil is all that is 
necessary. 

(2) Connect it in plate circuit next to valve, 
and couple it to tuned circuit inductance. (A 
very little searching through back Numbers would 
have answered the questions, and done you much 
more good than getting the difficulty cleared up 
by us). For size, try a former 4” x 3", wound with 
No. 22. You must find the best value to suit 
your own set by trial. 

(3) Possibly F T 8, a French ship. 


NOVICE (Taunton) asks re set in constructional 
articles in recent numbers, (1) If small coil (Fig. 2, 
page 66) should slide right inside the large one or 
only up to it. (2) If the winding for the big coil 
(i.e. the 40 turn section should start at the end nearest 
the small coil, or furthest from it. (3) If coil slides 
inside how to make a neat connection from it to a 
terminal board. 

(1) It should slide inside. . 

(2) The end nearer to the small coil. 
the “open епа” of the big coil, 
of the small coil. 

(3) By means of а piece of twin flex, soldered 


This is 
for reception 
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to the ends of the windings, and also to the terminal 
on the board. í 

PROF. WIRELESS (Liverpool) asks (1) If 
set described in constructional articles in last few issues 
would work’ with frame aerial. (2) Which would 
make best frame aerial, (a) 3 turns of bell wire round 
a room 10’ x 7’,or (b) a complicated arrangement under 
the eaves, sketch of which is sent. (3) If a pair of 
4,000 ohm telephones could be used with a telephone 
transformer with 5 to 1 ratio and resistances 2,000 
and 1,000 ohms. wound on a $” bobbin. (4) Reason 
why with a certain set and frame aerial, signals are 
a8 loud with frame connected as disconnected. 

(1) Results would probably be very poor. 

(2) Probably (a) From sketch sent (b) does 
not appear to be a closed circuit at all. 

(3) They could be. but you would get better 
results with the phones alone than you would by 
adding а quite unsuitable and unnecessary trans- 
former. 

(4) This result points to the frame aerial circuit 
being either wrongly arranged or badly out of tune. 

E.W.L. (Saltley) sends diagram of valve circuit 
and crystal receiver, both grid and plate circuits 
being tuned. Не asks (1) Whether it ie necessary 
for both grid and plate circuits to be tuned to the 
signals, or how much they may differ (2) Suitable 
value for grid circuit condenser with grid circuit 
inductance split into 5 sections as shown. (3) If 
this splitting up could be improved upon. 

(1) Certainly. With this type receiver both 
these circuits must be exactly tuned to the incoming 
signals. : 

(2) Make it variable from as small a value as 
convenient up to about 0:0005 mfds. 

(3) Suggested scheme is all right, but we think 
you have made a clerical error in writing down 
dimensions. Fourth section should preferably 
have more turns than the third. 


Fig. 1. 


J.F.B. (Osterley) sends a sketch of a C Mk.3 
three valve L.F. amplifier. (Fig. 1.) He 
following questions: (1) Should not lead AB be 
broken. (2) Should not negative of H.T. battery be 
joined to positive of L.T. battery, instead of connections 
shown (3) Could small battery X. for putting a 
small negative potential on the grids, be done without. 
(4) Could two 2,000 ohm telephones be used in parallel 
on the secondary sive of the telephone transformer, 


asks | 
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or should he cut out the transformer and use H.R. 
phones. 

(1) Disconnection will not be necessary if you 
connect A to an earthed point of your receiver. 
If this is not convenient you should disconnect AB 
as you suggest. 

(2) This is often immaterial. The arrangement 
in the sketch is usual, but your suggested alteration 
sometimes gives good results. | 

(3) Probably. Many successful amplifiers work 
without it. We cannot say exactly how the circuit 


. Shown will act in this respect without trying it. 


It depends chiefly on the characteristics of the valves. 

(4) You do not give апу information as to the 
windings of the transformer. The suggested 
arrangement will very likely work. Why not 
buy L.R. phones (say 120 ohms) and use with the 
transformer instead of H.R. without it. You can 
put two pairs of L.R. phones in senes or parallel 
as you prefer. 

F.A.W. (Catford) asks for dimensions for a 
loose coupler to tune to 7,500 ms, A.T.C. being 10:9 
jars, and tuned circuit condenser 1:2 jars at maz. 

You do not say much about your aerial or 
aerial circuit. Assuming it is P.M.G. size, and you 
do not propose to use an A.T.J. we should suggest 
а primary 10” long by 8” diameter, wound with 
about No. 26. Secondary should be 8” x 5”, 
wound with No. 28. $ 

RADIO (Wolverhampton) asks for capacity of 
two condensers. Plates are in case semis 
circular, fized plates are 3” radius, and moving plates 
2$". In condenser (a) There are 11 fired and 10 
moving plates. In «ondenser (b) there are 9 fired 
and 8 moving plates. Each pair of fixed plates are 
4” apart. 

Presuming that moving plates are spaced exactly 
mid way between the fixed plates capacities will 
be :— 

(a) 0:00035 míds. 
(b) 0:00027 mfds. 

If spacing is uneven capacities will be somewhat 
higher than these values. 

A.M. (Clapton Common) has heard of frame 
aeriala but has only а vague idea of their nature and 
properties. He asks various questions. 

You will find the whole subject treated at con- 
siderable length in articles in issues of May 29th, 
and June 12th, from which you will be able to 
find out all you require. 

EXPERIMENTER (Portsmouth) sends a 
sketch of a proposed receiver, crystal detector, and 
L.F. amplifier, and asks (1) For dimensions for a 
loose coupler suitable for 4,000 mes., A.T.I. being 
10,000 mhys. (2) Capacity of A.T.C. and tuned 
circuit condenser. (3) What information to send 
P.M.G. in applying for a permit. 

We do not think the type of circuit suggested 
will be of any use; however, as an experimenter, 
this is your concern. 

(1) Primary 8” » 5" wound with No. 26. 

Secondary 7” x +’ wound with No. 32. 

(2) A.T.C. might be 0:005 mfds. There is no 
necessity for two condensers in seriés in tuned 
cireuit. Anyhow, total capacity should be not 
more than :0005 тағ. 

(3) Send a roughly dimensioned sketch, with 


proposed wavelength range. 
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QUESTIONS AND ANSWERS 


Fig. 2. 


S.J. (Solihull) sends sketches of proposed aerial 
(Fig. 2) and receiver ( Fig. 3), and asks (1) If aertal 
arrangements 100' nearly horizontal, average height 
25', will be satisfactory. (2) If earth to a water tank at 
top of house 20' from receiver will be sufficiently good. 
(3) For comments on the receiver— 92 circuit crystal set. 
(4) Capacity and. inductance of aerial. (5) Induc- 
tance of A.T.I. 200 turns No. 22 on former 4” x 10". 

(1) and (2) These arrangements are fairly good, 
and appear the best you can,do. 

(3) Arrangement of set is quite good except for 
switching of coupler secondary. First range should 
make use of 45 turn section, not the 215 turn 
section as shown in your sketch. You will find 
probably more A.T.I. necessary to get the maximum 
wavelengths possible for your closed circuit. 

(4) If diameter of wire is 0:5 cms: Inductance is 
55 mhys. Capacity, 0:0002 mfds. 

(5) Approximate 1,350 mhys. 
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B.J.A. (Wembley) asks (1) How he can calculate 
the “wavelength capacity" of a loose coupler. 
(2) If altering the coupling between the coils alters 
the '* wavelength capacity," i.e., the tuning. (3) Re 
the instructions in the March number for making a 
telenhone transformer, he finds from a_ certain 
catalogue the resistance of 6 ozs. of No. 30 S.S.C. 
ts about 33 ohms. What do we advise him to do. 
(4) Do you know of any radio amateurs residing at 
Wembley or near it. 

(1) We are afraid we do not understand this. 
If you mean the mutual capacity of the coils, 
there is no simple formula for calculating it, 
and is small enough in practice to be negligible 
for all ordinary purposes. 

(2) Altering the coupling does alter the tuning 
somewhat, but more bv altering the mutual in- 
ductance than the mutual capacity. 

(3) The resistance varies in different makes 


of wire, chiefly by variation in the thickness, 


quality and weight oi the insulation. We should 
recommend using 6 oz. as suggested, but you can 
increase this by ап ounce or two if you wish, and 
may thereby get а slight improvement in result. 

(4) No. Why not join the Wireless Soc:ety of 
London ? 

W.A.M.(Inverarie) sends description of a 
crystal set, which works fairly well, but only gets 
faint signals from FL. He asks (1) If a 100’ 
single wire aerial would be better than his present 
arrangement of 50’ twin horizontal with 40’ single 


lead in. (2) How he can get FL louder. (3) 
For details of FL press transmissions. (1) If 
a diagram of a tapped off сой ts correct. (5) He 


has read in a contemporary that it is possible to 
make a crystal oscillate, and asks how to receive 
C.W. hy this means with, crysials only. 

(1) Results would probably not be much 
different. 

(2) Try adding & potentiometer in the crystal 
circuit. You should not expect to get FL very 
strong with such a small aerial and crystal only. 

(3) Seo page 284, issue for July 19th. 

(4) Arrangement would be satisfactory if you 
included more of the wire—nearly all, in fact— in 
the circuit from aerial to earth when desircd. 

(5) We do not know of any satisfactory arrange- 
ment on these lines. C.W. can be received on 
crystals, e.g., by means of local buzzer oscillations 
as discussed in this column some months ago, but 
such methods are merely ` freaks" and have 
never been found of much practical use. 


F.H:T. (Wimbledon) asks (1) If a mica lamp 
chimney covered with foil and sliding over a metal 
cylinder could be used for an A.T.C., or tf qlass 
chimney would be better. (2) If telephone recerrers, 
such as used for inter-departmental telephones, would 
be satisfactory with telephone transformer recently 
described in this magazine. (3) If condenser described 
above is po use, what do you recommend. 

(1) The mica chimney might possibly do, if the 
insulation were good enough. The so-called mica 
used for this purpose may be nearly anything, and 
is in practice not very good electrically. Moreover, 
you would have trouble with any metal used to 
keep it in shape and fasten it. as it would be 
necessary to fit it fairly tightly on the metal 
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cylinder. А glass chimney would give too low 
capacity to be much use. 

(2) Yes, if the resistance were about right. It 
would be best to measure the resistance before 
making the transformer, and if necessary alter the 
primary winding to suit the telephone. 

(3) А handy type for an amateur is described on 
page 539 of the December isaue. 

V.D.B. (Reading) is getting poor results with 
crystal receiver, described in December issue, to which 
he has added a potentiometer. He asks (1) Whether 
a large tree about 80' from aerial should affect signals 
much. (2) If a 1:5 jar vane condenser is suitable 
instead. of condenser. shown. (3) Whether winding 
inductance with No. 23 instead of No. 24 would make 
any difference to working of set. (4) If any other 
type of tuning coil would give better resulte. 

The set described should give quite good results. 

(1) The tree may weaken signals somewhat, but 
the effect should not be serious. 

(2) This type of condenser should be quite 
aatisfactory. 

(3) No; only effect will be to reduce maximum 
wavelength somewhat. 

(4) No. 

Possibly either your crystal is & bad one, or 
potentiometer should be reversed. 

H.F.B. (Sidcup) sends sketch of a crystal receiver 
similar to that on page 537, December, 1919, except 
for absence of condenser shown therein. Set does not 
give siqnals, correspondent presumably wante to 
know why, but does not ask anything. (2) He aske if 
silicon will do for the crystal. { 

(1) Set appears quite correct as drawn. You do 
not state size of inductance; we take it that it is 
of size shown on page 537. If all contacts, ete.. 
are good we can only suggest that you are using & 
bad crystal. Set would be better with condenser 
as shown. | 

(2) Yes. Any recognised crvstal could be used. 
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SUPPLY 


Fig. 4. 


G.P.K. fLeeds) sends proposition of a scheme 
(from the Electrical Ex perimenter, July, 1919) for 
working a valve receiver off an А.С. supply without 
trouble from humming. Sketch herewith explains 
this method. (Fig. 4). He asks for an opinion of 
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this device. (2) He refers to reply to PETE recently. 
giving rough maximum wavelength for efficient 
reception with опе valve and small aerial as 5.000 ms.. 
and gives instances of good results up to double this 
figure with his own set. 

(1) Proposed scheme is interesting, and might 
work. We have not tried it, but from difficulty of 
balancing out A.C. induction in other types of 
circuit, we doubt if in practice it will be as easy 
as it looks. For instance, there is no way shown fo 
correcting the small differences of phase im the 
currents to be balanced out. 

(2) You will notice reply to PETE was worded 
in a guarded manner. No definite limit can be 
given, for many reasons, but in giving an answer 
like this we have to consider the average amateur, 
of only average skill. with a fairly good set. It is 
no use misleading such a man by quoting him the 
best results which can be obtained under most 
favourable conditions with a specially sensitive set. 
skilfuly used. (Your set is undoubtedly very 
sensitive). Has it occurred to you that commercial 
companies would hardly use the complicated aerial 
systems and multi-valve receivers that they do if 
all wavelengths could be efficiently received on 
100 feet of wire and a single valve ? 


H.E.S. (Folkestone).—-Many thanks for further 
letter. It is a pleasure to hear from men taking 
such an intelligent interest in their job. We are 
afraid that we cannot give any definite answer on 
the point; we have never heard the question 
raised before. Your results certainly point to 
its existence on your boat. 

Re better radiation from aft end, as this is the 
higher end. it should give better results in forward 
direction oi an L aerial: regard yours as two L's 
back to back. 

Your second argument does seem to give a 
possible reason. How about the funnel gases we 
mentioned before ? 

By the way, in your sketch you show down lead 
not vertical, but do not say which is forward and 
which aft on boat. In this case, as in sketch. 
we should expect best results from direction A. 4s 

art ACD as aerial should be less efficient. than 

CD. Does this fit in with vour results ? 


SHARE MARKET REPORT. 


During the past few weeks business has been very 
quiet in the Share Market. The shares of the 
Wireless group have been quite inactive in sympathy 
with the general apathy prevailing in the other 
markets, no doubt due to the uncertainty of the 
political situation. The shares are now quoted ex 
div. and bonus. 


Prices as we go to press. August 12th. are:— 


Marconi Ordinary - - - 2i 


j Preference - - - 24 
5 Marine - - - - lH 
is Canadian - - - Qs. : 
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MARITIME WIRELESS TELEPHONY. 
AN AMATEUR H.T. BATTERY. 


LINKING THE WIRELESS TELEPHONE TO 
THE LAND LINE SYSTEM. 
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OR GOOD BOOKS AND INFOR- | 
MATION UPON RADIO MATTERS 
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WESTON 


STUDENT'S 
GALVANOMETER 


Model 375 Galvanometer 
is amoving coil instrument 
with a uniformly divided 
scale 2:35 inches long. 

Its resistance is approxi- 
mately 29 ohms and the 
current required for a 
millimeter (1 scaledivision) 
deflection is 20-25 micro- 


amperes. 
WESTON ELECTRICAL INSTRUMENT СО, LTD. 
(8) ied House, Ely Place, Holborn, E. С. 
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Boece mucus are, ыар d as soon as qualified, the demand for Skilled Operators in all Services being greater 
than the supply. Special Short Course suitable for men wishing to obtain Government Certificate and enter the service of 
the Marconi Co. At several recent Government Exams. all candidates obtained Ist Class Government Certificate. No Branches 
or Postal Tuition. Fees moderate. Recognised by the War Office, Admiralty, Wireless Telegraph and Cable Companies. 
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INDOOR AERIALS 


By Рнил» R. Coursey, B.Sc., A.M.I.E.E. 


N these days of sensitive multivalve aerial to the optimum wavelength for which 
amplifiers the’ employment ot aerials so it is designed with a variable condenser not 
reduced in size as to be capable of use inan exceeding 0-001 mfd. in capacity. In general 
ordinary room has now become a perfectly іс is preferable to effect the tening as far as 
practical proposition. Even when a good possible with condensers only, rather than to 
crystal receiver is employed it is possible to add in series with the frame an external loading 
рес signals from high-power stations over inductance coil. In other words, the in- 
not inconsiderable distances, using such in-  ductance ot the circuit should all be in the 
significant aerials as bedsteads, or a bucket loop itself, and not be spread over other coils. 
on a table, as was pointed out some time ago For the simplest of all detecting circuits the 
by Mr. Campbell Swinton, and by Dr. J. А. terminals of the tuning condenser тлу. 
Fleming and others.* With a valve receiver, be connected to grid and filament respectively 
however. many other possibilities are open to of a valve detector, a grid condenser and leak 
consideration. Of these, by far the best being interposed in the usual manner. Such 
known are the various patterns of frame or ап arrangement, however, does not permit ot 
loop aerials. The factors governing the the reception of continuous wave signals unless 
design of frame aerials for reception purposes a separate heterodvne is provided in order 
has recently been discussed in this magazine,t to furnish the oscillations of slightly different 
and from the curves there given it becomes а frequency, which can form beats with the 
comparatively simple matter to work out an signal currents Alternatively, however, 
arrangement that will give good results for some reaction may be arranged between the 


any given set of conditions. anode and grid circuits of the receiving valve 
However, as regards the circuit with which so that it can set up its own local—or autodyne 
the frame is used, more choice is open, and the —oscillations to produce the desired beats. 


exact circuit employed is almost immaterial. One oi the most usually employed ways in 
‘The experimenter may find a useful field for which reaction may be obtained is by inserting 
investigation in comparing the relative а small coupling coil in the anode circuit of 
advantages of the various possibilities. Ifthe the valve, and coupling this with the frame 
design chart above referred to is employed to aerial itselt. This scheme was incorporated 
obtain the best arrangement of loop, it will in the portable receiver described by Mr. 
generally be found possible to tune up the R. C. Clinker before the Wireless Society 

.of London,t while, more recently, Admiral 


*See Electrician, 71, pp. 460, 510, 1025 and 1065 с. Е ; 
(1913). Sir Henry Jackson has dealt with the 


t Wireless World, 8, pp. 152-155. and pp. 184-188 — 
(1920). i Wireless World, 7, pp. 712-721, March, 1920. 


409 


SEPTEMBER 4, 1920 


same subiect from 
standpoint.* 

In any regenerative arrangement it is 
essential that а condenser be shunted across 
‘the telephones connected in the plate circuit 
of the valve, as otherwise their large in- 
ductance would effectively prevent the pro- 
duction of high frequency oscillations. It is 
often advantageous, also, to shunt this con- 
denser across the H.T. battery as well. 

Regenerative action, and the production or 
local high frequency oscillations by its means, 
may be obtained in any one of a number of 
ways. but space will not permit of a detailed 
consideration of them all. А very simple 
arrangement, however, and one that at the 
same time involves a minimum of adjustment, 
is de Forest’s * Uttraudion" circuit, shown 
in Fig. l. In this case the reaction coupling 


a slightly different 


is provided by means of the condenser Су, 
which really forms part oí both the grid and 
the plate circuits, as may be seen tv a careful 
inspection of the diagram ‘The frame aerial 
A is tuned by the variable condenser C, 
(of say, 0-001 míd. capacity maximum) to 
the wavelength to Бе received, while C, 
represents the usual grid condenser—say of 
the order of 0-0004 mfd. ‘The resistance 
R must be very high—in fact, with some grid 
condensers, if their insulation is not perfect, 
it may be dispensed with entirely ‘The best 
value for R is most convenientiy found in 
practice by drawing a line with a soft graphite 
pencil between two terminals mounted on a 
piece of fibre or similar insulating material, 
and connected respectively to the grid and 
filament of the valve, and then thickening up 


* Wireless World, 8, pp. 324-328, July 24th, 1920. 
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the line until the best signals are obtained. f 
The condenser Су should be variable as in- 
dicated, and may conveniently be of about the 
same size as C, А very similar circuit, 
possessing almost the same properties, was 
described on page 530 of this magazine 
(Wireless World, T, p. 530, December, 1919). 

It should not be forgotten that a frame 
aerial may also be used for transmission pur- 
poses, and for short distance work and for 
experimental purposes it presents some 
advantages over the ordinary elevated aerial 
on account of its directive properties and 
consequent less liability to cause interference. 
The design data referred to above may also 
be used to give a general outline of the best 
size to. be employed in' this case to suit any 
given set of condition, a$ to wavelength 
and other factors. When using an aerial of 
this type for sending great care must be 
taken to choose a position for it where there 
will not be too much induction on to near-by 
metal work, wires, gaspipes, etc, or the 
radiation which at the best is not very strong 
will be very considerably reduced. 

A diminutive form of an ordinary type of 
aerial may also be used entirely indoors. 
In the early days of the coherer and similar 
receivers, such “ model " aerials, as we may 
term them, were often used for demonstration 
purposes, and at the present time with valve 
receivers not inconsiderable signalling ranges 
may be obtained by their use A typical 
form of one of these early model aerials is 
indicated in Fig. 2, which illustrates a small 
demonstration set made up for use with a 
simple spark transmitter and a coherer receiver. 
In this case the aerial system consists of two 
squares of wire netting, the one placed on the 
ground serving as the counterpoise capacity, 
while the one raised up on the support serves 
as the antenna. For the purposes of ordinary 
receiving from commercial wireless stations 
it will be more satisfactory to replacethe lower 
counterpoise by a direct earth connection 
made to a water main or other convenient 


t-A simple grid leak was described on pages 
265.206 of the July 10th, 1920, issue ot the Wireless 
World. 
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Fig. 2. 
point—although some signals may be received 
without such an earth connection. 

Besides an aerial of the type illustrated in 
Fig. 2, the model may, if desired, be made to 
resemble any of the ordinary well-known 
forms of outdoor aerials customarily employed 
in ordinary wireless signalling on a com- 
mercial scale. A very convenient form may be 
made up on either the inverted L (or [^ shape) 
or the T shape by stretching out a few lengths 
of horizontal wire across a room, or along a 
passage, and connecting them to the receiving 
instruments, an ordinary earth connection 
being employed for the other terminal as usual. 


As a word of warning in connection with 
the use of such indoor aerials, the location for 
them should be carefully chosen if good results 
are to be obtained. For instance, one would 
not expect to get the most satisfactory results 
it the aerial is set up in a room immediately 
beneath a metal roof, or if it is closely adjacent 
to gas or water pipes, or to electric light wires. 
Similar remarks apply to the use of loop aerials 
for directional reception, as no reliable 
results are possible if the frame is too closely 
surrounded by metal work. 

As regards connecting up such’a small 
aerial, although it is undoubtedly best to tune 
up the aerial circuit of a receiver solely by 
means of loading inductances, yet in the case 
of these very small aerials such a method is 
hardly practicable, and as a rule it is most satis- 
factory to arrange a variable condenser in 
shunt to the loading inductance. 'T'heaerialand 
earth connections are joined across the loading 
inductance in the usual manner, and they are, 
theretore, in parallel with the variable con- 
denser, as indicated in Fig. 3. The condenser 


Fig. 3. 


C, should, however, be small, and the in- 
ductance be given as large a value as practicable 
having regard to the wavelength to be received. 
In Fig. 3 an ordinary form of magnetic 
reaction coupling is shown, but this may be 
replaced as desired by any other arrangement, 
giving the desired degree of reaction 
or by the connection shown in Fig. 1, the 
points marked X and Y corresponding in the 
two diagrams. In this latter case the reaction 
coil L, should be omitted. | 
(To be continued.) 
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Personalities in the Wireless World 


RNST FREDRIK WERNER ALEXANDERSON was born at Upsala, Sweden, 
on January 28th, 1878. Educated at the High School and University of Lund, 
Sweden, and at the Royal Institute of Technology, Stockholm, he completed a post- 
graduate course at Berlin and entered the service of the C. and O. Electric Company 
in 1901. A year later he joined the General Electric Company, and still maintains 
his connection with that firm as consulting engineer. At the present time Mr. 
Alexanderson holds the verv responsible position of Chief Engineer to the great 
Radio Corporation of America. 


The subject of our biography, although one of the younger school of prominent workers 
in the field of radiotelegraphy, has already made outstanding contributions to the science of 
wireless engineering, and has ensured his place in the history and literature of that science. “This 
is no mean achievement, considering the vast number of talented and energetic men, drawn 
from all nations, who are devoting their time to the perfecting of our present means of aetheric 
communication and to research in those branches of high-frequency work which have been 
opened up by past discoveries. 


Mr. Alexanderson is, of course, best known to our readers as the inventor of what is 
generally called the Alexanderson High Frequency Alternator. The spark discharge method 
of generating oscillations for wireless telegraphy, although of proved value, and although it is 
still greatly in vogue, has certain disadvantages attaching to it which are not shared by the 
generators of undamped oscillations. “The use of continuous waves, especially for long distance 
work, and, necessarily, for wireless telephony, is rapidly increasing, and engineers are therefore 
concerned with an efficient means of generating them. ‘The Poulsen arc, the Marconi 
* Timed Spark " system, the Goldschmidt machine and the thermionic valve generator are all 
useful solutions of the problem, especially the latter, which is so widely used for the purpose of 
wireless telephony, but each has its own particular virtues and, maybe, its own little dis- 
advantages. The Alexanderson alternator is of especial value for the purpose of high-power, 
high-speed, long-distance radio-telegraphy. Mr. E. J. Nally, the President of the Radio 
Corporation, says,'* This machine is the concrete expression of an ideal which electrical engineers 
have held for many years, for it represents a perfected generator of high frequency oscillations 
constructed along the lines of the ordinary power house dynamo. The problems solved by 
Mr. Alexanderson were thought insurmountable.” 


In a future issue we shall describe the Alexanderson machine in detail. Suffice it for the 
moment to say that a 200 k.w. type was installed at the New Brunswick station, and proved so 
efficient in its performance that more than one wireless expert has travelled from Europe to the 
States in order to witness it. 


It is not, perhaps, so generally known that Mr. Alexanderson originated the use of iron in 
the manufacture of high frequency circuits, and that he is the inventor of the “ barrage "' 
receiver, and a special form of antenna which consists of a normal long horizontal aerial to which 
are added a series of tuned downleads which act as separate antennz fed in parallel from the 
horizontal conductors. It is claimed that this method greatly reduces the ground resistance of 
the whole aerial system. 


Mr. Alexanderson is the holder of a number of patents, is a member of the American Institute 
of Electrical Engineers and a Fellow of the Institute of Radio Engineers, of which he is also 
the Vice-President for the current year. 
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WIRELESS TELEPHONY ON 
THE *VICTORIAN" 


DELEGATES TO THE IMPERIAL PRESS CONFERENCE MAKE AN UNIQUE VOYAGE. 


N order to attend the Imperial Press 
Conference at Ottawa, on August 4th, 
the United Kingdom delegates sailed from 
England on July 20th by the s.s. Victorian, 
for Sydney, Nova Scotia. 


The purpose of the Conference was to dis- 
cuss the re-organisation of the Empire's press 
services and the establishment of a better 
means of allocating the world's news. 


One of the chief subjects on the agenda of 
the Conference was that of the fuller utilisation 
of wireless telegraphy and telephony. With 
this in view and as a practical demonstration 
of what wireless is able to do, Marconi's 
Wireless Telegraph Company, Ltd., specially 
fitted the С.Р.О.5. Victorian with a З К.м. 
wireless telephony apparatus in addition to her 
usual wireless telegraph installation. 


The world's communications undoubtedly 
centre about wireless telegraphy and telephony. 
not only for the allocation of news but for 
commerce and industry. Already do we 
read of wireless gear being accepted as a part 
of the equipment of Forestry Departments, 
for it has justified its use in maintaining com- 
munication during forest fires when other 
communicationshave tailed,and the time is not 
far distant when it will make known its utility 
in other spheres. “The recent demonstration 
by which the wonderful voice of Dame Melba 
was heard in almost every European country 
is also indicative of its possibilities. A lecture 
or a political speech delivered їп any town 
in this country could be heard and copied at 
every newspaper office in Europe; trans- 
mission of news would exceed its present rate, 
and the press become the “ living moment ” 
in print. Wireless 15 paramount in im- 
portance. and the sooner tull recognition is 
given to its vast possibilities the sooner may we 
attain throughout the world that which the 
Victorian has already achieved in individual 
attempt 
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Purposing to demonstrate to the delegates 
on board the possibilities of wireless telegraphy 
and telephony, the s.s. Victorian not only 
entertained her passengers throughout the 
voyage with concerts trom the shore, but also 
permitted them speech with friends they had 
left behind and those they were soon to see. 

With a view to meeting the special require- 
ments of a Press delegation it was essential 
that they should be kept in touch with matters 
ashore. Therefore an ocean newspaper bear- 
ing the name ot The North Atlanti: Times 
was published on board twice a day, r.e.. 
morning and evening, giving news of current 
events and also a summary of the day's 
editorials, Material with which to produce 
such a paper was gathered from three Horsea 
programmes, the usual Poldhu programme and 
a special Poldhu message transmitted at 
4 a.m. 

A further consideration of the delegates’ - 
requirements and possible wishes was shown 
by the fact that, so long as the range per- 
mitted, Poldhu conducted conversation with 
the Victorian, being tor the purpose fitted with 
a wireless telephony apparatus rated at 6 k.w. 


The Marconi Station at Chelmsford, in 
addition to a morning press programme. also 
conducted a special afternoon programme ot 
both music and press. 


In order that the news received should 
not entirely originate from English sources 
or from stations on English soil, and in order 
to maintain similar communkation on the 
Canadian side of the Atlantic, а temporary 
wireless telephony station, of the same rating 
as Poldhu, was erected at Signal Hill, 
Newfoundland. This station—sitvated on an 
island where, 20 years before, Senatore Marconi 
received his first signals in his endeavour to 
bridge the Atlanti:—was engaged in trans- 
mitting to the Victorian at ‘re-arranged 
intervals; and on July 25th аг 11 am, 
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The Music Room of the Victorian Ready for a Wireless Concert. 


over a distance of 650 miles, in the presence 
of the Prime Minister. of. Newfoundland, 
conversation was conducted between Lord 
Burnham (President of the Empire Press 
Union) on the кттап and Mr. Squires, 
the Prime Minister, at Signal Hill) Among 
those present at the shore station was Sir 
Patrick McGrath (senior delegate to the 


Conference), who also held conversation 


with both Sir Roderick Jones (Managing 
Director of Reuter’s), and Col. Parkinson 
of the Ottawa Fournal ; the latter gentleman 
crossed the Atlantic to Liverpool, as delegate 
from the Canadian Press to welcome the 
delegates to Canada. Col. Parkinson also 
dictated a long message to Sir Patrick for 
the press of Canada. 

Conversation being temporarily exhausted 
and all business transacted between the vessel 
and the shore, a gramophone selection of 
^ Beautiful Ohio” was played aboard the 


Victorian and was heard at Signal Hill with a 
clarity which was admired by all. 

Further assistance to the publication of 
The North Atlantic Times was afforded by the 
station at Newcastle, Nova Scotia, which 
transmitted news of Canadian and general 
interest. Messrs. Reuters, Ltd, also co- 
operated in compiling three special messages 
for transmission vta the Clifden-Giace Bay 
Service. ! 

During the voyage conversation was ex- 
changed between Lord Burnham on the 
Fictorian апа Capt. Sir Bertram. Hayes ot 
the R. M.S. Olympic, over a distance of 570 
miles Gramophone selections were also 
given from the Pictort.in with marked success. 

Lord Burnham wished the O/ymp:: and her 
crew every success, and received the following 
reply from her commander— 

“ Your message received by us with 
much pleasure and great distinctness. 
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Please accept best wishes of the Olympic, 
known throughout Canada as the 0/4 
Rehable, tor the success of the visit of 
the British Press delegates to the 
Imperial Press Conference at Ottawa, 
and the hope that their deliberations will 
have a soothing effect on the peace of 
the world." 

For the entertainment of other vessels at 
sea, the Victorian gave concerts by wireless 
telephony each evening, the Gramophone 
Company having lent for the occasion a 
very fine instrument and specially selected 
records. 

Good speech was received on the Victorian 
from Chelmsford, up to a distance of 1,200 
miles. From the time the vessel left England 
passengers had the good luck to listen to music 
so distinct that they could easily have danced 
to it. Although the vessel was distant 300 
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miles (land), plus 1,550 miles (sea) the 
Chelmsford concerts were continued and were 
so much appreciated that Chelmsford was 
repeatedly asked for encor. 

As can eastly be imagined, the delegates 
were greatly impressed by the success ot the 
experiments. There are still too many people 
who regard wireless telephony as being a 
wonderful invention still in its experimental 
stages, and it is to be hoped that this latest 
demonstration on the Victorian, which 
establishes a record entirely new in that she 
is the first vessel of the world’s Mercantile 
Marine to carry out such an extensive and 
successtul programme, will at last bring home 
to the general public that wireless is no longer 
a laboratory “ wonder," but is an established 
means of communication in everyday use. 
Every effort was made throughout the voyage 
to show that wireless is well-nigh as essential 


View of the Wireless Cabin on the Victorian. 
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to the newspaper world as the petrol engine 
is to aviation. 

On July 27th the Victorian reached Sydney, 
N.S., and there disembarked her passengers 
after attording them a voyage such as has 
never been known before. ‘The date of the 
opening of the Conference was August 5th, 
and'one of the first subjects to receive dis- 
cussion was that of wireless communication. 

Amongst the delegates representing the 
United Kingdom the following are a few ; 
from their names and the influence thev 
bring to bear in the newspaper world our 
readers will be able to realise the serious 
attitude with which the Empire Press Union 
Is treating the subject of wireless and its 
advantages as applied to the press. Lord 
Burnham is both President of the Empire 
Press Union and Chairman of the delegation ; 
Mr. Robert Donald, Chairman of the Union ; 
Lord Apsley, the Morning Post; Miss 
M. F. Billington, the Society ot Women 
Journalists ; Sir Robert Bruce, LL.D., the 
Glasgow Herald; Sir E msley Carr, the 
News of the И. Mp Sir Howard d' Ezville, 
the Empire Parliamentary Association ; Sir 
Roderick Jones, Reuters; Mr. Percival 
Marshall, the British Association of Trade and 
Technical Journals; Sir Frank Spender, 
the Westminster Gazette; Sir Campbell 
Stuart, the Times, the Daily Mail, the Fuening 
News and Weekly Despatch; Mr. H. E. 
‘Turner, Secretary of the Empire Press Union. 

Marconi's Wireless Telegraph Company, 
Ltd., was represented on board by Mr. A. К. 
Burrows, who was in charge of the demonstra- 
tion throughout the voyage. Mr. Burrows 
was also responsible for the editions of The 
North Atlantic Times. 

One of the illustrations we give shows the 
music room of the Victorian fitted up ready for 
the * Wireless " concerts. The other portrays 
a part of the wireless apparatus on board, in- 
cluding the wireless telephony set. 

In conclusion we would point out to our 
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readers that the undoubted success of these 
demonstrations goes to show that no longer 
can wireless telegraphy be regarded as the 
dernier crt in the matter of communication 
at sea. In every way as efficient, wireless 
telephony has enabled conversation to be 
conducted over distances far greater than those 
covered by wireless telegraphy when the 
latter was as old as the art ot wireless telephony 
is at present: moreover, those distances are 
of an order which qualify wireless telephony 
tor immediate adoption in commerce generally. 
Judging from results, there is now no technical 
reason why every ship should not carry a 
wireless telephone in addition to her usual 
wireless equipment. One great advantage 
of the telephone is that it is a time-saver where 
discussion is needed ; the rapid exchange of 
questions and answers necessitated by a business 
consultation can, obviously, be handled much 
more satisfactorily by an efficient telephonic 
system than бу telegraph 

Though the larger liners are all equipped 
with a doctor and staft, a large percentage ot 
the Mercantile Marine, the food-carrying 
“tramps,” are rarely so luxurious. Relative 
to the number of souls on board, the accidents 
and sickness occurring on these small vessels 
are equal to those on board the liners, and yet 
the captain's scanty knowledge of medicine 
is al! that can minister to his crew. Cases 
have heen known—and, indeed, are not rare—- 
in which medical advice trom another vessel 
would have saved the life of many an ailing 
seaman. Wireless telegrayhy has often done 
useful work in these cases, but as is illustrated 
in business each day, never can the telegraph 
prove equal to the telephone where conversa- 
tion is imperative to immediate action. А 
ship equipped. with wireless telephony and 
carrying no doctor could, should occasion 
demand it, establish tele ephonic communication 
with another ship similariy fitted and carrying 
a doctor, thereby receiving medical advice 
without delay. 
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Radio Research Board.—The Department of 
Scientific and Industrial Research has now 
established four sub. committees to assist the Radio 
Research Board in the investigation of problems 
in connection with the work of the Board. The 
constitution of the Sub-Committees is as under :— 

Sub-Committee А (on the Propagation of Wireless 
Waves): Dr. E. H. Rayner, Sc.D. (Chairman) ; 
Prof. E. Н. Barton, D.Sc., F.R.S.; Major J. В. 
Erskine Murray, D.Sc.: Prof. H. M. MacDonald, 
F.R.S. : and Prof. J. W. Nicholson, D.Sc., F.R.S. 

Sub-Committee В (on Atmospherics): Colonel 
Н. G. Lyons, D.Sc., F.R.S. (Chairman); Mr. A. A. 
Campbell Swinton. F.R.S.: Prof. S. Chapman, 
F.R.S. ; Major H. P. T. Lefroy, D.S.O., M.C., R.E. ; 
Mr. G. L. Taylor, F.R.S. ; Mr. R. A. Watson-Watt ; 
Mr. C. T. R. Wilson, F.R.S. 

Sub-Committee C (on Directional Wireless) : 
Mr. F. E. Smith, O.B.E., F.R.S. (Chairman) ; 
Mr. M. P. Hinton: Capt. C. T. Hughes, M.C., 
R.E.; апа Capt. J. Robinson, M.B.E.. R.A.F. 

Sut-Committee D. (on Thermionic Valves): Prof. 
О» W. Richardson, D.Sc., F.R.S. (Chairman); Mr. 
E. V. Appleton, M.A., B.Sc. ; Capt. S. Brydon, R.E. ; 
Capt. H. L. Crowther, R.A.F. ; Prof. C. L. Fortescue, 
O.B.E ; Mr. B. Hodgson, M.Sc. ; Prof. F. Horton, 
D.Sc. ; Major A. С. Lee, M.C., R.E. : Mr. H. Morris 
Airey, C.B.E., M.Se.; Mr. R. L. Smith. Rose ; 
and Prof. R. Whiddington, D.Sc. 

Additional Stations transmitting weather re- 
ports may be added to the list given in the Wireless 
World of July 10th, 1920, as follows :—Somerset 
Island, Bermudas, BZR, 0015 and 1215, wavelength, 
1,600 metres. Barrington Passage, Canada, VAL, 
0130 and 1330, wavelength 1,600 metres. St. 
John's, Newfoundland, BZM, 0100 and 1300, 
wavelength 1,600 metres. Christiania, Jamaica, 
BZQ, 0100 and 1300, wavelength 1,200 metres, 
the times being G.M.T. throughout. 

Einstein's Theory of Relativity.— Messrs. 
Methuen have recently published a translation by 
Robert W. Lawson of  Einstein's book on 
Relativity. In this book, which is written for 
the average reader, Prof. Einstein explains his 
famous theory, which has so excited the scientific 
world. It is intended primarily for those readers 
who, though interested in the trend of modern 
theory, are not conversant with the mathematical 
analysis used in theoretical physics. The author’s 
aim has been to give an exact insight into the 
clearest. and simplest form. 

Canadian D.F. Stations.—On and after August 
Ist, 1920, the Canadian Radiotelegraph Direction 
Finding Stations at Chebucto, N.S.; Canso, N.S. ; 
and Cape Race, Newfoundland, use the wave- 
length of 800 metres exclusively for transmission 
and reception. All use of the wavelength of 600 
metres by Canadian Direction Finding Stations is 
discontinued as from August Ist, 1920. 

2 QR—Amateurs will perhaps be interested in 
a record which has iust been made by amateur 
station 2 QR (Keyport, N.J.), a photograph of 
which appeared in the July 10th issue of the Wireless 
World. This station has just been advised bv letter 
that Station 8 JM, located at Ashland, Ohio, a 
distance of from 600 to 625 miles by air bne from 


Keyport. has reported the reception of strong 
telephone signals of both voice and music. 

The most remarkable part about this trans- 
mission is that it is being done with а radio.phone 
using rectified current from 110 volt 60 cycle supply, 
and that the radiation is approximately seven or 
eight tenths of an ampere. 

Chelmsford Telephony Tests.— On July 30th, 
when the Marconi Station at Chelmsford, working on 
a wavelength of 3,500 metres was in communication 
with the Scandinavian countries, the London 
correspondents of the Nationaltidende (Copenhagen), 
Morgenbladet (Christiania), Aftonbladet (Stockholm), 
and the Morgenpost (Gothenberg), transmitted 
news messages to those journals, and afterwards 
Mr. Lauratz Melchior, the celebrated Danish opera 
tenor, gave a number of selections, including the 
anthems of Denmark, Norway, Sweden, and Great 
Britain. By arrangement with the various tele- 
phonic departments, the telephone exchanges of 
the big Scandinavian towns were connected up 
with the wireless stations. The test was fairly 
successful, but was interfered with by atmospheric 
disturbances. Several wireless telephony messages, 
including one from Queen Alexandra. and one from 
Senatore Marconi, were also transmitted from 
Chelmstord. 

North Borneo Wireless Station.— At the half- 
yearly meeting of the British North Borneo 
(Chartered) Co., held in London recently, it was 
said that the wireless system was working most 
efficiently. Uninterrupted communication was 
maintained throughout the year 1919, except for a 
day-and-a-half, when the Sandakan station was 
closed. The inauguration of а wireless service 
between Jesselton and Sarawak had been followed 
by the establishment of а regular wireless service 
between North Borneo and the Philippine Islands. 

Telephonic Photography.—Mr. Edward Belin, 
a French scientist, has recently invented a system 
of telephonic photography, and the Government 
has taken up the matter as а result of experiments 
conducted, when Mr. Belin telephoned a reproduc- 
tion of a document, from La Malmaison, near Paris, 
to Lyons. 'The Minister of Posts and Telegraphs 
has ordered two of this inventor's instruments for 
further trial. The instrument is understood to 
consist of & luminous circular plate, against which 
the photo is projected, setting up vibrations of 
various wavelengths. Ап advantage of the 
apparatus is its practicability. Ав the machine 
weighs only about a stone it can be attached to 
any telephone. 

Meteorological Office of North London.—The 
sunshine records of the Royal Botanical Society, 
Regent’s Park, are in future to be accepted as the 
official records of the Meteorological Office, North 
London. Hitherto the figures given have come 
from the British Rainfall Office, Camden Square, 
but the exposure there has not been satisfactory, 
owine to the enclosed nature of the site 

A Leucoscope in Pyrometry.—The Bureau 
of Standards has recently been making experiment, 


. with the Leucoscope, an instrument devised many 


years ago by Helmholtz for light and colour analysis, 
and finds that this instrument, originally used in 
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' Hello! Victorian." A view of the Marconi Wireless Telephone Station at Chelmsford. 


the study of vision, has useful application in 
pyrometry. New laws have been discovered 
relating to the reading of the instrument to tempera- 
ture and spectral energy distribution in a light 
source or furnace. The results of this investigation 
have been given to the Optical Society of America 
for publication in its journal. 

International Meteorological Conference.— 
A report of the International Meteorological 
Conference which met in Paris last October, at the 
invitation of the French Government, has just 
been published. In view of the far-reaching changes 
that have recently taken place in the scope and 
methods of meteorological work, due especially to 
the new requirements of commercial aeronautics, 
this meeting was timely, and most of the national 
weather services of the world were represented by 
delegates. The general Powers were not invited 
_ to participate, and the U.S.A., which possesses the 
most imposing meteorological bureau in the world, 
was not represented, owing to Congress failing to 
make the modest appropriation recommended by 
the President to provide for the expenses of two 
delegates. 

Much important work was accomplished by the 
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Conference, looking to a material enlargement in 
the scope of weather reports andtheir dissemination, 
especially by wireless telegraphy for the benefit 
of aeronautics. 

Secret Wireless at Malta.—A wireless tele- 
graph outfit has been discovered by fishermen at 
Melleha Bay, anchored in 20 fathoms of water, 
with the masts and working parts below the surface 
to a depth of 8 fathoms. The apparatus, which is 
said to be complete in every detail and of German 
manufacture, was removed by the Dockyard 
Authorities for examination. 

P.M.G. Certificate.—H.M. Stationery Office has 
issued an official pamphlet (ref. (37)-10,820 Wt. 
2,136, 451/582) on the impending changes in the 
scope and method of conducting examinations for 
the P.M.G. Certificate in Wireless Telegraphy. 

Wirelessly-steered Ship.—Some time ago the 
United States Naval Authorities announced that 
the old battleship Jowa was to be fitted with 
apparatus to permit of her being steered by wireless 
telegraphy. It is now announced that when her 
boilers have been completed for oil fuel she will be 
used as a target by the Atlantic Fleet, and will be 
controlled by wireless. 
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LINKING THE WIRELESS 
TELEPHONE TO THE LAND LINE 
TELEPHONE SERVICE 


NE ot the promises that wireless 
experts have made to the public 
is that before lone it should be 
possible for any lucky person 
who may have a telephone to 

speak by wireless telephony to a ship or an 
aeroplane whilst sitting in his office or home, 
and that without any additional apparatus or 
effort on his part. 

The circuits now to be described, and which 
are due to Marconi's Wireless Telegraph Co., 
Ltd., have been designed to enable com- 
munication by wireless telephone to be 
extended to the land telephone network where, 
‘under the control of the station operator, 
telephonic speech can be maintained between 
any standard telephone instrument and a 
wireless telephone installation. 

In designing the circuits the principle 
adhered to throughout is that the operator's 
primary duty is to listen for signals from 
wireless telephone installations, and he is 
therefore never disconnected trom the wireless 
apparatus, even though he may be talking 
on the exchange lines. 

It is not possible with a station ot this 
type to employ duplex wireless telephony at 
present. "Therefore it is necessary for the 
operator to change over (t.e., to move а two- 
way switch) from transmit to receive. It has 
been arranged for the operator always to 
listen into a conversation and do the necessarv 
switching over when required. 

The telephone signalling system employed 
is such as to allow of this apparatus to be 
connected to any type ot Standard Post 
Office Exchange System, be it a central battery, 
magneto ringing or automatic. 

The principles on which the circuit has 
been built are as follows. Normally, the 
operator has his microphone апа head- 
receivers. connected. through the telephone 
switching key contacts to the wireless tele- 


. сап cause his transmitter to “become 


phone transmitter and the receiving set 
respectively Ву the operation ot the change- 
over or send-receive switch he can energise 
his wireless transmitter when he wishes to 
send a message, or, on switching to receive, 
In- 
operative and his receiver sensitive. By a 
selective key he can also send, instead of 
wireless telephony. Morse signals bv риге 
continuous waves or interrupted continuous 
Waves. 

Under these conditions, #.e., with the line 
switching key on the W/T. side, the exchange 
line is connected through a 2 mtd. condenser 
to a standard bell circuit, so that the station 
may be called by the exchange. Ifthe circuit 
Is connected to a magneto calling exchange, 
a magneto will be included in circuit for 
calling purposes. 

On the reception of an exchange call the 
operator will move the key over to “ line” 
side, which will short-circuit the bell, con- 
denser and generator, and connect up throuzh 
a repeater his microphone and telephones 
on to the exchange line, thereby operating 
the supervisory signal on а С.В. exchange 


and enabling him to converse with the 
exchange. ү 
Should the exchange line desire то be 


connected through to the wireless station 
to speak to a distant wireless station, the 
operator moves the kev into the central 
position, when the exchange will be con- 
nected either to the wireless receiver or trans- 
mitter through the operator's change-over 
switch. [he operator will listen in and 
control the strength of speech according to the 
sensitiveness of the receiving apparatus and 
the range over which the speech is being. 
transmitted. Не will change from “ trans- 
mit " to “ receive " as directed, and generally, 
from a combined wireless and telephonic 
point of view, supervise the conversation, 
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The operator is further provided with 4 
line holding key for lines connected to C.B. 
exchanges. 

This will enable him to hold a line while 
he returns his key to the W/T. position far 
the purpose of caliing up a distant station with 
It will be 


which communication is desired. 


MOTOR 
STARTER 


KEY RELAY 


CHANGE-OVER 
SWITCH 


OF. RECEIVING 
AERIALS 


seen that with this method of switching and 
by making use of the wireless microphone 
and telephone for the dual purpose of wireless 
and exchange line working, no time is lost, 
as would be the case if a separate standard 
telephone instrument were installed at the 
wireless station. 


TO LAND LINES. 


Сікст DETAILS. 


Figures 1 and 2 show a theoretical circuit 
arrangement and a wiring diagram respectively. 
The circuits are controlled by a number of 
standard “ Kellogg" keys mounted to form 
a complete unit, controlling telephone switch- 


SOLID BACK CB. 
"v. MICROPHONE FUSE 


ing, send-receive switching, interrupted con- 
tinuous waves (tonic train), continuous waves, 
and telephony transmission and motor 
generator remote control. 

Referrring to Fig. |, the telephone circuits 
are shown in thick lines For the sake of 
simplicity the various key contacts have heen 
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dissociated. Five keys in all are emploved 
(vid: Figure 2), viz. :— 

No. 1.—The Change-over Key (made 
up of two separate keys linked 
tozether) ; 

No. 2.—The Motor-starter Kev ; 

No. 3— The Transmission Key, for 
switching over to either Tonic 
Train CW or Telephony ; 

No. 4.—The Line-hoiding Key ; 

No. 5. —The Line-switching Key. 

In order to indicate clearlv the function of 
the various contacts shown in the circuit, 
switches are numbered as above, individual 
groups of springs of the same key being 
labelled 1А, 1B, Ic, etc, while the switch 
positions are numbered 1, 2 and 3. 


CONDITION 1. 

OPERATOR CONNECTED TO WIRELESS SET. 
Line Switrcuinc Key ın Position 
No. 1. 

(a) Transmission. 

Hitherto low voltage microphones have 
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been used in connection with wireless tele- 
phony systems. New conditions have arisen, 
however, in which the microphone is dis- 
sociated from the wireless transmitting set, 
being connected thereto by a length of under- 
In order to reduce resistance 
losses in the cable to a minimum the local 
battery system has been abandoned in favour 
of a 22-volt central battery arrangement. 


(b) The Wireless Transmitter. 

An additional speech-magnifying valve has 
been added to the standard wireless telephone 
transmitter. ‘This is specially to cater for 
weak transmission from exchange lines. 

Referring to Figure 1, it will be seen that 
current is fed trom an earthed 22-volt 
battery via key contacts 1c and 5p in parallel 
to one side of a solid-back microphone. 'These 
two contacts are employed tor cutting off 
the current trom the microphone when not 
actually їп use, ze., when the operator is 
listening for wireless signals ‘The Ic con- 
tact is on the change-over key, and the 5p 
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contact is on the line-switch key, to connect 
up the microphone (with the change-over 
key still in “ receive” position), when the 
operator is talking to exchange lines. It is 
evident that the combination of these two 
contacts acts as a guard circuit, making it 
impossible for the operator to connect the 
buzzer, used for wireless signalling, to the 
exchange line. 

Key No. 3 is used for the purpose of chang- 
ing the type of wireless transmission from 
telephony to either pure continuous waves 
or tonic train. In position | the 22-volt 
battery through key contact Ic is connected 
to the microphone, positions 2 and 3 control- 
ling C.W. and Tonic Train transmission. : 

The circuit is extended through the micro- 
phone on to the moving springs 5a of the line 
switching key. In position | of this switch 
(the W/T. position), it wil! be seen that this 
microphone is extended through a length of 
cable to the 60 ohms primary of a trans- 
former, by which speech is impressed on the 
grid of the control valve of the wireless trans- 
mitter. : 

In position 2 of this switch the microphone 
is disconnected, and in position 3 (the line 
side) the microphone is extended to the ex- 
change line apparatus to be described later. 
(c) Reception. 

The operator's 120 ohms telephones are 
permanently connected to the 60 ohms 
secondary of the transformer in circuit with 
the wireless receiving set. Опе side of the 
telephones is earthed and the other side is 
extended through change-over switch con- 
tacts 1А to the line switching key contacts 
5с, which are held open in position 1. When 
the operator is connected to W/T, therefore, 
his telephones are not shunted by any part 
of the line circuit. 

(4) Line Circuit. 

The exchange line is completed through 
a 60 ohms coil of a repeater, a 500 ohms 
generator, 1,000 ohms bell and 2 mfd. 
condenser, all in series. “The generator is 
of the type fitted with a cut-out which short- 
circuits its armature when at rest, and short- 
circuits the bell when the handle is rotated. 


The 2 mfd. condenser ts inserted for С.В. 
working, and is arranged to be short-circuited 
by the contacts of a line-holding key 4a. 

A tapping is taken between the terminals 
of the repeater and the generator, which is 
connected to springs 5B which are arranged 
in position 1 to short-circuit the repeater coil, 
that is, when the operator is connected to 
W/T. Ап incoming ring will operate the 
bell, while the operator can call the exchange 
either, in the case of a C.B. exchange, by mov- 
ing the line switching key to line side, or in 
the case of magneto ringing systems by turning 
the magneto . 


CONDITION 2. 


OPERATOR CONNECTED TO LINE. бмптсн- 
ING Kery No. 5 ın Positron No. 3. 


All communication between operators and 
exchange line is done with the change-over 
switch on receive side. Contacts 1a and Ic 
will therefore be in position No. 1 : Contacts 
5a, B and c will be in position No. 3. 

The microphone circuit will be completed 
from battery via contact 5р (1c will be open), 
microphone 54, position 3, 60 ohms winding 
of repeater to earth. 

Thus on speaking into the microphone 
the operator will now transmit speech along 
exchange lines. 

The exchange lines circuit will be com- 
pleted wra contacts 5B which will, in position 3, 
short-circuit condenser, bell and generator, 
and will complete the circuit of the middle 
winding (60 ohms) of the repeating coil and 


. So back to line. 


Speech from the exchange lines will be 
induced into the third 60 ohms winding of 
the repeater, which circuit will be completed 
as follows :—Earth 60 ohms winding, 5c 
contact, | A contact,operator’s telephones, earth. 

The operators telephones will still be 
connected to the wireless receiving apparatus, 
so that an urgent message can ke picked up 
at any time and given preference over other 
calls. Should jamming or irrelevant signals 
cause annoyance when the operator is talking 
to the exchange, this can be eliminated by 
detuning or dimming the receiving valves. 
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ExCHANGE THROUGH TO WIRELESS. LINE 
SwircuiNG Key iN Positron No. 2. 


It will be seen at once that the operator’s 
microphone circuit is disconnected by contact 
SA, and therefore although he can listen in, 
he cannot interrupt or break into the con- 
versation. Speech transmitted from the 


distant wireless station is picked up on the 
wireless receiving set, and is adjusted for 
correct intensity by the operator, and a shunt 
circuit is completed across the' operator's 
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therefore hear both sides of the conversations, 
although there is no parallel circuit across his 
telephones when transmission is taking place. 


TELEPHONE ‘I RANSMISSION CIRCUITS. 


It will be observed that the transmission 
circuits are as efficient as can readily be 
obtained. The triple winding repeater in- 
sulates the exchange line from direct connec- 
tion with any of the wireless apparatus. 


When the exchange line is through to 
wireless on transmit side, the secondary of 


telephones as follows :—Earth, telephones, 
contacts 14, 5c, 60 ohms winding of repeater 
and back to earth. Received speech is 
therefore induced into the line winding of the 
transformer to line via contact 5s. Оп 
hearing the termination of a sentence of 
received speech, the operator will change 
over, Moving contact lA from position 1 to 
position 2. 

Incoming speech from the exchange line 
will be conveyed, via contact 5B, windings of 
repeater, contacts 5c and la through cable 
to 60 ohms primary of transformer to W/T 
Transmitter control valve, back through the 
return circuit of the cable pair to earth. 

Speech from the exchange will therefore 
be radiated, the wireless receiver picking up 


the radiated speech. Тһе operator will 


the repeater is connected direct to the wireless 
transmitter, and when on reception is con- 
nected directly across the operator’s head 
telephones. 


APPARATUS EMPLOYED. 


Standard types of telephone apparatus 
are employed throughout, except in the case 
of the operator’s head telephones, which are 
of the special Brown diaphragm type (not 
the reed type). 


Each telephone has a resistance of 60 ohms, 
the two being connected in series. "The 
transformer to which they are connected is of 
high impedance, having a resistance of 60 
ohms and is specially designed for use with 
valve receivers. 
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TRANSMISSION KEY Cincurrs. 


Referring to the connection of key No. 3 
(the transmission key) it will be seen that the 
positive side of the 22-volt battery is fed via 
contact spring Ic to the moving springs in 
parallel of No. 3. 


In position | the 22-volt battery is there- 
fore connected to the microphone as previously 
described. In position 2 the moving spring 
comes into contact with an inner spring which 
connects up a circuit to a contact of the 
manipulating key and via its pivot and the 
underground cable to the 250 ohms winding 
of the key relay, situated on the transmission 
panel. On the operator moving the trans- 
mission key into the central position the key 
relay will at once be actuated providing that 
the send-receive switch is in the send position 
when contact Ic will be closed. The opera- 
tion of the key relay will cause the grid 
circuit of the transmitting valve to be broken 
and also the primary of the high-tension 
transformer. No power will therefore be 
radiated. On the operator pressing his key, 
the circuit of the key relay will be broken. 
The armature of the key relay will fall back, 
thereby closing its circuits and energising the 
transmitter : that is to say, continuous wave 
transmission will take place. On moving 
key No. 3 into the third position the second 
moving spring of the key will complete a 
circuit from the 22-volt battery via a specially- 
wound high note buzzer, spring 5a of key 
No. 5 in position No. 1, the underground 
cable, and through the 60 ohms winding of 
the control valve transformer апа back 
through the cable pair to earth. ‘The circuits 
set up in position No. 2 of the key relay are 
still retained for position No. 3, therefore, on 
the operator pressing his key, interrupted 
continuous waves will be radiated. 


Reray CoNTRor Circuits. 


Contact 1B of the send-receive key places 
the positive pole of the 22-volt battery on to 
either leg of a pair of wires extending through 
the underground cable to the change-over 


relay on the transmission panel. This relay 
is a specially constructed piece of electrical 
mechanism, which is actuated by an impulse 
of current only. On changing over from 
transmit to receive, or vice versa, the current 
is fed from the 22-volt battery via key 
contact 1B in position 1 or 2, as the case may 
be, underground cable, through a contact on 
the relay and via one coil of its differential 
winding to earth. ‘The mechanism of the 
relay is so adjusted that at the end of its 
travel it breaks the contact through which 
the current is fed, through the one differential 
winding and connects up the contact of the 
other coil, so that on moving the switch 
again into the other position the field of the 
relay is reversed and the armature moves back 
in the opposite direction : at the end of this 
movement it again breaks its own circuits, 
and so on. This principle is employed for 
actuating the change over, or send-receive 
relay, as shown by springs Ir and their 
associated connections. The same system 
Is used to operate a motor starter relay, as 
shown by springs 2a in positions | and 2 and 


their associated connections. 


THE REravs. 


Three electro-magnetic relays of special 
design are provided, their function being to 
enable the operator in a distant control station 
to start up at will the high-tension motor 
generator set preparatory to actuallv trans- 
mitting a message, and, secondlv, to energise 
the wireless transmitting circuits when his 
switch is thrown over to “transmit,” and, 
thirdly, to make inoperative the transmitter 
when switching over to “receive”; and, 
fourthly, for the purpose of sending out Morse 
signals. 


These relays are interesting, inasmuch as 
they work by impulse onlv, and do not 
relv for their action upon the continuous 
action “of a steady current. This means 
that the magnitude of the currents used 
momentarily can be made much larger than 
if they had to be continuously maintained, and 
so the relavs are more certain in action. 
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North Middlesex Wireless Club. 
( Affiliated with the Wireless Society of London.) 
A well attended meeting of the above Club was 
held on Wednesday evening last, the llth inst., 
at 8.30 o'clock, at Shaftesbury Hall, Bowes Park 
Station. Great interest was shewn by some new 
members in the Club's apparatus ; during the even- 
ing & wireless message of congratulation was sent 
to the Club from a local station, which afforded the 
members the opportunity of '' listening in " to some 
really good signals. Application was made for 
membership by several present during the evening. 
Full particulars of the Club can be obtained from 
the Hon. Secretary, Мг. Е. M. Savage, ‘‘ Nithsdale,” 
Eversley Park Road, Winchmore Hill, N.21. 


Brighton Radio Society. 

(Affiliated with the Wireless Society of London.) 

The senior section of this Club is now being formed 
and all who may be interested are invited to com- 
municate with the Hon. Secretary. This Club is 
desirous of securing the support of a large number of 
new members to enable the present members to 
carry out certain plans. Hon. Secretary, Mr. 
D. F. Underwood, 68, Southdown Avenue, Brighton. 


Liverpool Wireless Association. 
(Affiliated with the Wireless Society of London.) 
A meeting of the above Association was held at 
56, Whitechapel, on Wednesday, August llth, 
Mr. N. D. B. Hyde in the chair. Mr. C. Wortley, 
of Egremont, has taken over the duties of Treasurer. 
Mr. S. Lowery delivered his second lecture on 
“ Elementary Wireless for Beginners." It was 
announced that a licence had been obtained for a 
portable receiving outfit; various pieces of 
apparatus were on view, including two portable 
receiving sets. The present is a very opportune 
time for beyinners to join the Association, and 
applications should be addressed to Mr. S. Frith, 
Hon. Secretary, 6, Cambridge Road, Crosby, who 
will also be pleased to interview enquirers by 
appointment. 


: Radio Society of South Atrica. 

The Society will consist of full members, associate 
members, and honorary members. Candidates for 
full membership must have attained the age of 21 
years, and must have been engayed in research or 
experimental work in radio science for at least two 
years, and must also satisfy the Provincial Com- 
mittee of the Society that they possess the necessary 
qualifications or training. Candidates who do not 
fulfil the foregoing conditions are eligible for 
associate membership. 

The Society will be managed by Provincial 
Committees at Johannesburg, Cape Town, and 
Durban, having jurisdiction and financial control 
over all members in their respective areas. A 
president and vice president will be elected by each 
Provincial Committee. The Provincial Committees 
wil! have the power to appoint sub-committees for 
the management of club rooms, the issue of 
certificates to members applying for licences, the 
establishment of libraries, and the purchase of 
instruments, All matters of policy will be dealt 
with on the vote of the Provincial Committees, 
each committee to exercise one vote. 


The subscription will be £1 18. per annum, 
excepting in the case of any elected hona-fide 
student or apprentice whose subscription shall be 
10з. 6d. per annum as long as he remains in that 
category. The entrance fee will be 10. 6d.. but 
foundation members will not have to pay this fee. 
To become & foundation member it is necessary 
to be present at the first meeting held at any 
centre and to signify at the meeting the intention 
of becoming a member of the Society. 

The Radio Society of South Africa deserves every 
support and encouragement possible. The Post- 
master-General has signified his approval of the 
formation of this body, and ali that is now necessary 
13 for every amateur in the Union to roll up and make 
this body as influential and useful as the other radio 
societies all over the world. "Those interested please 
communicate with Mr. G. L. R. Lowe, 57, Kitchener 
Avenue, Bezoidenhout Valley, Johannesburg. 


Rugby and District Wireless Club. 

A well attended meeting was held in Rugby on 
Wednesday evening, August llth, to consider 
the desirability of forming & Wireless Club. 

The acting Hon. Secretary (Mr. A. T. Cave) 
stated that he had received а number of replies 
to his letters inviting gentlemen to join, апа it 
was unanimously resolved to form a Society to be 
called ** The Rugby and District Wireless Club.” 

It was decided to ask several local gentlemen to 
support the movement by becoming Vice-Presidents. 
Mr. A. T. Cave was appointed Hon. Secretary and 
Treasurer. 

An executive committee of six gentlemen was 
elected to prepare a programme for the winter 
session. The meeting was ultimately adjourned 
until August 25th. Intending members kindly 
write to Mr. Arthur T. Cave, 3, Charlotte Street. 
Rugby. 

Stockport Wireless Society. 

A meeting of this Society was held in the new 
club room at St. Thomas' Schools, on August 6th, 
but owing to а great number of members being on 
holidays it was of an informal nature; the 
opportunity such absence of members afforded was 
taken by the Chairman, Mr. Woodhall, to exhibit 
his portable valve set, and after constructional 
details being discussed, the aerial was connected 
and most splendid results obtained. 

August 13th.—A special meeting was held, Mr. 
Woodhall being in the chair. He addressed the 
members before opening the meeting by asking 
them to join him in welcoming the secretary's 
return to take up his official duties, and loud 
applause was given. Mr. Faure thanked all members 
for their hearty appreciation of his return, ex- 
pressing his delight at the progress made by the 
Society since its formation. The meeting opened, 
and items on the paper were discussed, the follow- 
ing resolutions being passed— 

(1) Mr. Hallsworth’s resignation as treasurer 
accepted, and Mr. Faure appointed secretary 
and treasurer. 

(2) That two guineas be sent to the Wireless 
Society of London for affiliation and a secretary 
elected to represent as the member and 
delegate for Stockport Wireless Society. 
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The Secretary gave an interesting lecture on 
C.W. Reception. A number of members brought 
home-made apparatus for exhibition, and keen 
interest was shewn in Mr. Woodhall's three-valve 
amplifier, from which good results were obtained 
on out-door and frame aerials. 

Intending members are invited to apply to the 
Hon. Secretary and Treasurer, Mr. Z. A. Faure, 
3, Banks Lane, Stockport, or to attend at the St. 
Thomas’ Schools, Marriott Street, Stockport, 
any Friday evening at 7.45 p.m. 


The Wireless Club of 
Rotherwood & District. 

A meeting was held at 
** Eureka Lodge,” Rother- 
wood, on 14th August, 
for the purpose of forming 
& Wireless Club for 
Rotherwood and district. 
It was decided to adopt 
the title of ** The Wireless 
Club of Rotherwood and 
District." The following 
officers were elected :— 
President, Mr. J. Knowles 
Hassall; Hon. Secretary 
and Treasurer, Mr. J. F. 
Trevor. 

The President reported 
that he would be pleased 
to place а room of his 
house, “* Eureka Lodge," 
Rotherwood, at the dis- 
posal of the Club, and to 
grant to the Club the use 
of his aerial. 

It was decided that 
application be made for 
affiliation with the Wire- 
less Society of London. 

It was resolved that 
membership of the Club 
should be open to all resi- 
dents in Rotherwood and 
district who had attained 
the age of 18 years. 

The annual subscription was fixed at 10s. 6d., 
payable in advance, the entrance fee to be 1s. 

It was resolved that meetings should be held 
monthly as from May to September, and fort- 
nightly from October to April. 

It is hoped to provide an interesting syllabus 
of lectures, demonstrations and discussions during 
the winter session. 

The Hon. Secretary and Treasurer, Mr. J. F. 
Trevor, 20, South Street, Ashby-de-la-Zouch, will 
be pleased to receive the names of intending 
members, and supply any further information. 


Amateur Clubs.—It may interest our readers 
to know that there are in the United Kingdom 
forty-one Clubs, formed for the purpose of studying 
and practising Wireless Telegraphy and Telephony. 
Of these Clubs, twenty are affiliated with the 
Wireless Society of London. As far as we are able 
to gather from our records, the total number of 
Amateur Club members in the United Kingdom is 
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approximately, 1,500; but since the honorary 
secretaries of many Clubs have not apprised us of 
further membership, our figures must necessarily 
be short of the actual total. 

We take this opportunity of pointing out that а 
number of Clubs have become lax in the matter of 
sending in reports of their meetings, and, in so 
doing, are helping to defeat the amateur cause. 
There are, as shown above, forty-one Clubs for 
whom we could publish reports each month, yet 
as enthusiastic as the members of those Clubs 
profess to be, never have 
we been called upon to 


publish a number of 
reports so high as forty- 
one. 


The publicity of these 
columns is open to all 
Clubs, formed and form- 
ing, and, speaking from the 
book of experience, no- 
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1 thing succeeds without 

i publicity ; no Club can 

1 grow without support. 
| 


Let each Club send in its 
report; ]let each: Club 
make known its move- 
ments to other Clubs ; let 
all Clubs make their 
existence known, and so 
advance the amateur 
cause. There are still 
wanted to form Wireless 
Clubs at Bournemouth, 
Spalding, Doncaster, 
Exeter, Grimsby, 
Aberdeen and Glasgow. 
Those interested should 
communicate with Mr. 
T. H. Dyke, Hill Garage, 
Bournemouth ; Mr. W. G. 
A. Daniels, Pinchbeck 
Road, G.N.R. Crossing, 
Spalding; Mr. A. H. 
Wasley, Glenholme, 
Ravensworth Road, Don- 
caster ; Mr. Н. E. Alcock, 
1, Prospect Villas, Heavitree, Exeter; Mr. C. 
Hewins, 42, St. Augustine Avenue, Grimsby ; 
Mr. W. W. Inder, Crown Mansions, 41, Union 
Street, Aberdeen; Mr. W. Mitchell, 237, North 
Street, Charing Cross, Glasgow. 


Е vtt м рц 
з и іх 


A very neat set. 


NOTE. 


Will Club members kindly note that at 
| 
| 


present we cannot make exceptions to our 

rule and reply to questions by post, even 

if the queries are accompanied by a stamped 
envelope and an appeal for urgency. 


““ There are others." 


HOW TO МАКЕ 
A HIGH-TENSION BATTERY 


By F. КиснАкр$зом (Student LE.E.). 


ITH the advent of the ther- 

mionic valves one of the 

disadvantages with respect 

to amateurs is the need of 

a high tension supply. The 

great majority of wireless amateurs are un- 

fortunately not in possession of a lighting 

supply and therefore are forced to resort to 

other means of obtaining the necessary 
power. 

There are, of course, many ways in which 

one can obtain voltages, say up to 100 volts, 

but almost all of these are out of the amateur's 

reach. Accumulators are too expensive and 


bulky, even if it is fairly convenient for the: 


amateur to charge them. Primary batteries 
are quite efficient, bu: he majority are also 
bulky, and, fur hermore, often run down as 
quickly without use as when in use. 

Bearing this important fact in mind there 
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are many who may perhaps w:lcome the 
descrption of a high voltage battery which 
besides being capable of giving a constant 
current of about twenty times the amount 
needed, will last two or three years without 
any attention, and is very compact and easily 
fitted up 

In Fig. 1 (G) is a glass test tube 4” x j" 
di:meter ; these can be obtained very cheaply 
from a wholesale chemist in large quantities. 
(A) is a carbon rod (also cheap) such as is 
used in street lamps, etc., cut in lengths each 
44" (diameter about 1"). (Z) is a length of 
flat zinc à" wide by about j* thick, and 4” 
long. There is no reason why the length 
should not be made from ordinary Leclanche 
No. 2 circular zincs cut in balves. 

А 3” piece of 16 S.W.G. bare copper wire 
is soldered to the tops of the zincs and the 
Joints then enamelled or treated with shellac. 
To make the connections on the carbon rod 
a mould is made by boring a }” diameter hole 
1' deep in teak or other hard wood, and 
melting plumber's metal into the same. The 
rod is dipped into the molten metal which 
is then allowed to set. See (L) in Fig. 1. 
The 3" copper wire is then soldered on the 


top of the lead cap. 


The next thing is to fit the cell up. To 
do this fill the test tube with fine sand to about 
j' from the top, first placing in it the zinc, 
which should rest on the bottom of the tube, 
and also placing the carbon opposite but keep- 
ing it about 1" clear from the bottom and as 
far as possible from the zinc: then pour 
melted pitch or marine glue round the carbon 
and zinc and allow it to set. Fig. 1 (E). A 
small piece of glass tube about j" internal 
diameter Fig. 1 (T) should be inserted with 
the pitch, or else two holes should be made 
on opposite sides with a French nail of about 
the same diameter (j". ‘These holes аге 
to allow for the removal of the fine sand, and 
for filling in the electrolyte. 


HOW ТО MAKE А HIGH-TENSION BATTERY 


FIRST LAYER OF WAX 
Fig. 9. 


‘The sand is then emptied out, and the cells 
are mounted in a cigar box filled with paraffin 
wax, and fixed by first covering the bottom 
of the box with wax, and then standing the 
cells upright in two rows of five each, and 
filling the box slowly with paraffin wax 


A DUTCH 


which must not be too hot When mounted 
and set, the cells are filled by means of a fine- 
mouthed funnel placed in the small tube or 
holes, with a weak solution of sal ammoniac 
and water to within 3” of the top of cell, 
and the cells joined up in series by twisting 
the wires as in Fig. 2.* In order to assist 
the zincs to be well amalgamated a small drop 
of mercury may be dropped in the cell. 


Ten cells in each box will give twelve 
volts, and as many valves need only from 
twenty to thirty volts, two or three boxes or 
twenty to thirty cells will be ample for all 
needs with such valves. I have used 200 of 
these cells giving 240 volts and taking 250 
milliamps for hours at a stretch, the e.m.f. 
keeping constant. Fig. 2 represents a com- 
plete battery. 


*Quickly-made soldered joints would be better—Ed. 


AMATEUR 


PORTABLE STATION 


S our readers may know, there is a 
very active and enthusiastic body 
of amateur wireless workers in 
Holland, as there should be, of 
course, in the country which is 

the fatherland of that prominent radio 
engineer, Dr. J. de Groot, who is well-known 
for his work in connection with the problems 
of the transmission of electromagnetic waves 
round the earth, and of the elimination of 
“ atmospherics.” 

Now the members of the “ Nederlandsch 
Vereeniging voor Radiotelegraphie," who 
live at Noordwijk, near Leyden, have there 
formed a local wireless club, the “ Noord- 
wijksche Radio Club.” With the object ot 
introducing this club to British amateurs, the 
President has been good enough to send us 
some interesting details concerning it, to- 
gether with a description of the apparatus it 
possesses. He adds that when the ban on 


amateur transmission in this country is lifted 
the members of his club will be only too 
pleased to communicate by wireless with 
any English brother-amateurs. As it looks 
as if the ban is not likely to be lifted to such 
an extent, we suggęst that communication 
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The set arranged for long distance reception. 
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should be established by post; indeed, we 
believe that this has already been done in a 
number of cases. 

The club has five well-equipped receiving 
stations composed of home-made apparatus, 


6.274 T. 


T'he set adapted for **walking" reception. 


including multi-stage H.F. and L.F. 
amplifiers, a 1 K.W. transmitter with a 
synchronous rotary gap, having a daylight 
range of about 100 miles. Frame and 
ground aerials are used in addition to the more 
usual types, and the club has succeeded in 
intercepting signals from the Dutch station 
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at Bandoeng in the Dutch Fast Indies, a very 
good performance. 

After experimenting with many different 
receivers the members have constructed a 
single-valve tuner for universal radio work. 
Designed originally for 400 to 2,000 metres, 
this set gives good results on both frame and 
ground aerials, and has been adapted for 
“ walking” reception, as the accompanying 


illustration shows, and used in this manner 
has produced good signals over a range of 


200 miles. 


Fig. 1 


Figure 1 shows the connections. V isa 
variometer, which is also used as a reaction 
coil. С; is a variable condenser of 0-0005 
to 0-001 mfds. (max.) ; C, is a fixed grid 
condenser of 0:0005 mfds. S is a single- 
layer coil of about 240 turns with eight 
tappings. ‘The inner coil of V has 40 turns 
and the outer coil has 40. 

The frame aeria! used with this set is 80 
centimetres square, and is wound with 12 
turns spaced 4 inch apart. ‘This arrange- 
ment gives good results on 600 metres. 


TO WIRELESS CLUB SECRETARIES. 


Has your club ever done any “ stunts ” like that described in this article. 


a “field day " lately which gave striking results ? 


photograph or diagram. 
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Have you had 
If so, why not send us a description, 


If your club is “ alive," let our readers know it. Publicity pays. 


The CONSTRUCTION of AMATEUR 
WIRELESS APPARATUS 


INDUCTANCE COILS. 


HE following information will 
be useful to those who are just 
making a start in the practice of 
radio reception and who wish to 
make up their own apparatus. 
In designing tuning coils, either for primary 
or secondary circuits, one can determine the 


amount of inductance to give a certain wave- 
length, and it is then necessary to know what 
winding will give that value of inductance. 


With primary or aerial circuits the 
“ effective” capacity of the aerial cannot 
easily be determined, but it has been found in 
practice that the effective capacity of a 


TABLE 1. 


Inductance of a solenoid wound 20 turns per cm. 


Inductances in microhenries. . 


Diameters of solenoid in cms. 


| Diameter of solenoid. 


Length | 

cms. | | 
4 5 6. 7 8. . 

"m NM dieti ee 
l 23; 32| 41 50; 60 

2 66; 93| 122| 155, 185 
3 118, 169; 224, 283) 346 
4 174, 252, 338) 432, 531 
5 232 | 340 | 460) 590, 719 
6 202| 430| 587| 761, 945 
7 351| 523 | 717| 932 | 1165 

8 413 | 617 | 850 | 1109 | 1390 
9 474) 711 | 985 | 1291 1624 
10 537 | 807 | 1120 | 1472 | 1858 
12 666 | 997 | 1395 | 1842 | 2345 
14 786 | 1193 | 1673 | 2216 | 2810 
16 911 | 1390 | 1951 | 2593 | 3300 
18 |1037 | 1583 | 2231 | 2972 | 3800 
20 |1162 | 1779 | 2512 | 3352 | 4290 
22 |1287 | 1975 | 2794 | 3734 | 4820 
24 |1414 | 2170 | 3005 | 4115 | 5290 
26 | 1536 | 2370 | 3357 | 4502 | 5790 
28 |1666 | 2565 | 3642 | 4883 | 6290 
30 [1792 | 2761 | 3922 | 5264 | 6790 
32 | 1920 | 2958 | 4207 | 5652 | 7290 
34 | 2044 | 3155 | 4490 | 6040 | 7800 


| 

9 10 | 12. 14 | 16. k 

10 Ж s р | = 

218; 253| 324! 399| 478| 559 
389. 480| 623| 784) 932: 1095 
636! 745| 974| 1221| 1480, 1745 
881 | 1040| 1370| 1725| 2095| 2482 
1201| 1350| 1790| 2270| 2795| 3300 
1415| 1680| 2240| 2850| 3490) 4180 
1695| 2016| 2710| 3454| 4250| 5110 
1980! 2360| 3200| 4080] 5025! 6050 
2275| 2720| 3680| 4725| 5857| 7050 
2870 | 3440| 4700| 6074| 7546! 9130 
3475| 4185| 5740| 7450| 9310 / 11290 
4090 | 4940| 6800! 8880 | 11140 | 13600 
4711 | 5700 | 7880 | 10310 | 12980 | 15850 
5330 | 6460| 8970 | 11780 | 14860 | 18190 
5960 | 7230 | 10060 | 13250 | 16750 | 20560 
6590 | 8000 | 11160 | 14730 | 18670 | 22940 
7380 | 8780 | 12270 | 16230 | 20610 | 25370 
7840 | 9680 | 13390 | 17730 | 22550 | 27810 
8480 | 10330 | 14500 | 19230 | 24500 | 30260 
9110 | 11100 | 15620 | 20750 | 26460 | 32730 
9519 | 11930 | 16730 | 22260 | 28650 | 35200 
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standard Post Office regulation aerial is 
approximately 0-00025 to 0:0003 mfd., 
and sufficiently accurate results will be ob- 
tained if this value be assumed. 

For secondary circuits the maximum 
capacity of the secondary condenser is known, 
and this value may be used for calculation. 

The value of inductance required to tune 
to a given wavelength may be obtained from 
the formula— 


A= 1,885 y LC ог L= 


wherein 


A? 
1,8852C 
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L-inductance in mhys. and 

C —capacity in mfds. 
For calculating the inductance of a solenoid 
there are several formulz available, but the 
best and easiest is the one given by Dr. 
Nagaoka. He gives the formula— 

L=? d? п? | К cms. 


wherein 
d — diameter of the coil in cms. 


п —number of turns per cm., and 
K--a constant depending upon the 
ratio d/l 


TABLE 2. 


CoRRECTION FOR INSULATION. 


Values of 4 depending upon ratio diameter of wire bare to diameter covered = 


A Li 4 
ditt 


ae 4-0-5568 0 | 
0-95 4-0-5055 0 | 
0-9 40-4515 0 
0-85 40-3943 0: 
0-8 4-0-3337 0 
0-5 —0-1363 0 

0-45 —0:2416 | — 


D 


| 
—0-3594 | 0-6 4-0:046 
— 0-4928 0-55 —0-041 
—0-6471 | 0-25 — 0-8294 
4-0-2691 0-2 — 1-0526 
40-2001 0-15 — 1-3404 
40-1261 0-1 — 1:7457 


Values of B depending upon total number of turns T. 


poi B | T 
+0 | 45 
4-0-1137 20 
40-1663 30 
--0-1973 40 
+0-2329 50 
4-0-2532 60 
4-0-2664 = 


B | T | B 
MEDI CHEM TTE 
+0-2857 80 | +0-3257 
4-0-2974 100 | +0-3280 
+0-3083 | 200 | +0-3328 
+0:3148 | 300 --0-3343 
--0-3186 | 400 --0-3351 
--0-3216 | 1000 --0-3365 
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The inductance values are given in 
centimetres and should be divided by 1,000 
to give microhenries. ‘Tables have been 
compiled giving the values of K for all values 


of ч between 0:01 and 10. The most 


useful sections of these tables have been 
published in text-books (see “ Calculation 
and Measurement of Inductance and 
Capacity,” by W. H. Nottage). 

For the assistance of amateurs in the 
calculation of inductance the following tables 
have been prepared, using the above formula. 

Table 1 gives the inductance of various 
lengths of winding on formers 4 to 18 cms. 
diameter and wound 20 turns per centimetre 
of length | 

For windings other than 20 turns per cm. 
calculate as for a 20 turn per cm. winding and 


X 
202 ,—X be- 


ing the actual number of turns per cm. of 
the winding For example, a coil wound 
10 turns per cm. multiply by 0-25, and if 
25 turns per cm. multiply by 1-56 

If a coil is outside the dimension limits 
take the value for a coil half the diameter 
and half the length and multiply the result 
by 23—8, or take one-third of the dimensions 
and multiply by 33—27. 

The inductances given by the above 
formula are what are known as current 
sheet values, 2ғ.е., they are only correct for 
a coll wound with.a flat strip, the turns of 
which touch without making electrical con- 


multiply the result by the factor 


tact. the insulation being assumed infinitely | 


thin. 

For a coil wound with round wire a cor- 
rection is necessary for accurate results. 
Where the insulation is thin compared with 
the conductor and the coil has a large number 
of turns the correction is small, but for other 
cases it may be appreciable. 

To make this correction subtract from the 
result 2x dn/(4-+-B), wherein d, n and / 
have the same meaning as in the above formula 
and Æ and B are constants; Æ depending 
upon the ratio of the diameter of the wire 


bare to the diameter covered, and B depending 
upon the total number of turns. Complete 
tables giving values of Æ and B have been 
given in the Bulletin of the Bureau of 
Standards, U.S.A., by Messrs. Rosa and 


Grover. Some values are given in Table 2. 
Table 3 gives the ratio A ; diameter bare to 


diameter covered for various gauges of 
wire. — 

Table 4 gives the number of turns per 
cm. for wires of different diameter. 


TABLE 3. . 


sa on . 
Ratio — diameter bare to diameter covered. 
Single Double 


S.W.G. Silk Silk D.C.C. 


Gauge. d d d 


TABLE 4. 
Turns per cm. — covered wire. 
Single | Double 
S.W.G. Silk. | Silk. D.C.C. 
20 | 104 ` 99 | 8-6 
22 | 13-2 | 12:8 | 10-7 
24 16-7 15-7 12-3 
26 20 | 187 14-1 
28 | 23559 | 22:1 15-9 
30 | 282 | -255 17-6 
32 32 29-6 19-9 
34 36-8 33-6 22-0 
36 43-3 40 25-2 


| 
| 
| 
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BOOK REVIEWS 


THE HOW AND WHY OF RADIO 
APPARATUS. By H. W. Secor. 


New York: The Experimenter Publishing 
Co., Inc, Ist Edition, pp. 160, 159 
Illustrations. 


HE author of this book has 

endeavoured to describe in as 

simple a manner as possible the 

functions and uses of various 

wireless apparatus from which 
the average radio student can derive the 
. most practical and theoretical value. It is 
pointed out that though many students are 
able to connect up apparatus capable of 
reception, there are a few only who are 
able to give sufficient explanation. of the 
principles upon which such instruments are 
made to work. On the other hand, with these 
principles once understood, there is nothing to 
prevent the ambitious and intelligent student 
from either designing or constructing his own 
apparatus in a manner capable of giving 
good results. 

. The opening chapter of the book deals with 
the induction coil, showing its construction 
in diagram; the description is simple, 
succinct, and written їп an interesting style. 
The student is led from the induction coil to 
transformers, condensers, spark-gaps, detectors, 
and so on through the complete list of apparatus 
most commonly used in radio work 

Chapter X, devoted exclusively to amplifica- 
tion, deals with the subject from the ** Multi- 
Audi-Phone " to the present-day valve. 
The chapter should be of unusual interest to 
students in that the development of wireless, 
present and future, would seem to centre about 
the vacuum tube as applied to both trans- 
mission and reception, therefore too complete 
an understanding of the subject is neither 
possible, nor compatible with ambition. 
Realising the rapid strides made by wireless 
telegraphy and telephony in recent years, it 
is understood that no longer can we afford 
to ignore the mathematics involved ; there- 
fore, to aid in the mastering of this Zfe noir of 
amateurs, the author has, in the three last 


chapters of his work, endeavoured to acquaint 
the amateur with the calculation and measure- 
ment of inductance. The formule involved 
are both simple and easy to follow, so much 
so that no student need fear for his compre- 
hension of the subject. 


WIRELESS TELEGRAPHY AND 
TELEPHONY. 
By Atrrep P. Morgan. 


New York: The Norman W. Henley 
Publishing Company, 2 West 45th 
Street, New York City. Pp. 154, 
illus. 156. Third edition. 


The author of this book has endeavoured 
to place upon the market a comprehensive 
explanation, in simple language, of the theory 
and practice of Wireless Telegraphy and 
Telephony. 

The opening chapters of the book introduce 
the principles of wireless transmission, what 
Is meant by aether, and how it serves as a 
medium of communication. 

Chapter VI. gives an interesting description 
of the uses to which wireless is applied, in 
peace and war, on land and sea, and in the 
air. This chapter also points out how several 
enterprising newspapers recognising the value 
of wireless telegraphy in collecting and dis- 
tributing news, have installed outfits for the 
assistance of their reporting bureaux. The 
little book is full of illustrations, making its 
reading doubly interesting. Full-page photo- 
graphs of commercial and amateur wireless 
stations give the reader new ideas, new con- 
ceptions of the general outlay in the designing 
of wireless installations. | Photographs of 
motor-car, airship, pack and field sets, together 
with full descriptions and methods adopted, 
may be studied with marked benefit to one’s 
knowledge of wireless and general education. 

One of the many favourable points in this 
book is the absence of any complicated 
engineering or constructional details other 
than those necessary to elucidate the text, and 
even those existing may be easily followed by 
the average reader, even without a knowledge 
of wireless. 
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QUESTIONS AND ANSWERS 


NOTE.—This section of the magazine ta placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which ts for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, от, if so desired, under а “ nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing, direct to the various firms employing operators. 


N.H. (Newcastle-on-Tyne) asks (1) If the 
crystal and valve set described in the April 17th 
issue would work with a frame aerial. (2) If a copper 
galena combination would give good results with this 
set. (3) About what range in miles would $t have. 
(4) Where he can get No. 50 wire, and the price. 

(1) This set is not sensitive enough for good 
results with a frame aerial. 

(2) Yes, any crystal combination could be used. 

(3) This depends on aerial used, power of sending 
station, skill of user, local conditions and many other 
uncertain factors, and we therefore can give no 
answer. 

(4) Consult advertisers in this magazine. 

A.W. (Nuneaton) sends a sample of carborundum, 
and asks if it is of suitable nature for use as a crystal 
detector. 

The crystalline structure and general character 
of sample sent do not point to its being suitable for 
a detector. We have tried it in a receiver and 
obtained unsatisfactory results. 

A.J.S. (Northampton).— (1) Poldhu now sends 
at 1 a.m., 9.30 a.m., 9.20 p.m. (2) No, there is no 
direct connection between the coupling of the 
transmitter and the receiver. Best results are 
always obtained with coupling as weak as is con- 
sistent with fairly loud signals. The effect you 
mention, as far as it has any real existence, is 
probably derived from this point. (3) BYC most 
probably. 1920 Year Book of Wireless Telegraphy 
and Telephony. 

T.T. (Rochdale) refers to article page 99, issue 
of May lst, and asks how it is possible to wind 
3,320 turns with {$ lb. of wire, when there are only 
233 yards to a pound. 

If you will read the article again you will 
see that it is only suggested that you should use 
320 turns in all. 

Article states that section 3 should contain 
215 turns, not аз you appear to have taken it 
, 3,215 turns, which figure a very little experience 
would fix as quite absurd for the purpose. You 
wil get 320 turns with 1 lb. as suggested. 

S.E.P. (Enfield) says that he has pancake coils 
capable of tuning to 33,000 ms., and a valve board. 
He asks for a diagram of a receiver capable of receiving 
C.W., spark, or phone to 20,000 ms. or more. 

You are ambitious in your range. If you 
get above 15,000 ms., which is unlikely, you will 
not find much C.W. ,spark, or phone to listen to. 
However, you will find а diagram on page 675, 
February issue. А Н.Т. battery should be intro- 
duced if your valve needsit. From your description 
and dimensions of your pancakes, we are fairly 
sure that they аге not true single layer pancakes 


` 


at all but short multilayer coils; if this is so 
they will be quite useless for the purpose. We do 
not think you could tune to 33,000 ms. with true 
pancakes 4” іп diameter with а 2” hole in the middle. 

J.E.H. (London), referring to Fig. 2 of the 
Proceedings of the Wireless Society of London, 
published in the “ Wireless World," May 29th, 
asks (1) What are the working values of Ba, Bg, 
С, Li, 12. (2) Are C, Li, and 12 variable. 
(3) What class of valve can be used. i.e., N, Q, 
V24, R, K (Mullard or audion). (4) Will a P.O. 
polarised relay wound with 20,000 turns 44g. 
enamelled approximate resistance 1,600 be suitable. 

(1) A very wide range of values may be used, 
but these will be found satisfactory :— 

Ва = 60 volte; Bg = 8volts; C = 0:0005 mfd; 
Ll = 85 mhys; L2 = 500 mhys. 

Additional condensers, say of capacities of 
0:001 mfd. could be placed across Ts and the winding 
of the P.O. Relay. 

(2) All fixed. 

(3) An R valve, suitable for most purposes. 

(4) An A or B Post Office polarised relay wound 
with 44 S.W.G. is suitable. | 

E.H. (London).—(1) Commercial sea-going 
operators must hold the P.M.G.’s certificate ; 
R.A.F. training would prove most valuable in 
procuring the commercial qualification. (2) It 
is impossible to say. (3) The Marconi's Co. age 
limit is 25. 

A.H.R. (W. Ayton).—For information concern- 
ing FL and POZ weather reports, please see pages 
847 and 863 of the 1920 Year Book of Wireless 
Telegraphy and Telephony. To answer your 
question more fully in these columns would be 
too big a demand upon our space. 

A de D. ( Flouppe).—Thanks for post card. 
The information is much appreciated. 

THYRZA (Worcester Park).—Subject to the 
licences of the station this may be done. In any 
case permission must be obtained from the P.M.G. 

J.B.B. (Purley).—O wing to the large number 
of technical questions with which we have to deal 
we are sorry we cannot spare the time to look up 
call letters for you. Most of the information you 
require in this respect is to be found in the Year 
Book of Wireless Telegraphy and Telephony or 
in the Berne List. 

A.H.O. (Warrington) asks (1) Where he could 
obtain working drawings for a wireless telephony 
receiver station for distances up to 800 miles. (2) 
Would the use of aluminium terminals be any serious 
disadvantage tf used throughout the construction of 
the set. 
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(1) We regret we know of no working drawings. 
Any receiving set constructed as described in the 
Wireless World would probably enable а strong 
telephone station to be received within the specified 
range. No special arrangements are required for 
telephony reception. (2) We see no objection 
except the difficulty of working the material 


S.B. (Belvedere) asks whether the same results 
would be obtained (a) by using a continuously 
graduated A.T.I. and a series condenser made up 
in progressive steps and (b) by using a continuously 
graduated condenser and an A.T.I tapped off in 
a iia sleps. 

ев. 


D.H.B. (Ipswich) asks what is the wavelength 
reached by a coil comprising 250 turns of No. 23 
S.W.G. on a former 31" diameter. 

We cannot say without- knowing the circuit to 
which the coil is connected. If it is used as A.T.I. 
with standard P.M.G. aerial..the wavelength will 
be about 1,400 ms. 

J.D. (New Cross) gives particulars of a receiving 
set which he wishes to modify in accordance with the 
description of a set given intheissue of September, 1919, 
page 354, Fig. 3, and asks (1) Whether his original 
inductance (305 turns, 22 S.W.G. on 7” former) 
can be used as aerial inductance. (2) Whether 
Nos. 22, 24, or 30 S.W.G. are suitable sizes of wire 
for coupling coil and jigger secondary. (3) What 
would be suitable diameters of formers and gauge, No. 
of turns of wire, for coupling coil and digger secondary 
to give а range of wavelengths of 600 to 3,500 тз. 
with existina double slide inductance. (4), What 
number of plates would Le required for secondary 
tuning condenser of 0-0003 mfd. capacity if made 
3” x 3” with glass dielectric 1/32" thick. 

(1) Yes. (2) Primary No. 24 S. W.G., secondary 
No. 30; (3) Primary former 5$” diameter, length 
of winding 84';: secondary former 4” diameter, 
length of winding 74”. (4) One pair of plates 
will give you approximately the correct capacity. 
It is advisable, however, to employ a variable 
condenser for tuning the secondary circuit, the 
secondary inductance being kept constant, other- 
wise tappings or a slider on the secondary induct- 
ance will be required. 

W.S. (Levenshulme) asks (1) If a tuning 
inductance 34" x 11” wound with 600 ft. (720 
turns) approximate, of No. 2 S. W.G. enamelled wire 
with ten coarse and ten fine tappings is suitable 
for a single circuit. crystal. receiver. (2) What 
advantages, 4f any, are to be derived from a two. 
circuit. crystal receiver as against a single circuit 
receiver. with an aerial within the P.M.G. limita. 
(3) What ts a suitable capacity for a blocking 
condenser for use tn conjunction with A.T.I. in (1) 
and 2.000 ohm ' phones. (4) What are suitable di- 
mensions for a telephone transformer. 

(1) Quite suitable. (2) A two-circuit receiver 
is more efficient in every way. It allows greater 
control of coupling, more selective tuning and greater 
power of cutting out X's. (3) Try about 0-001 
mfds. The exact value will depend on telephones. 
(4) See March, 1919, issue of Wireless World. 


Р.Р. (Bootham) asks (1) If a telephone receiver 
of 3.000 ohms will be efficient when used with a 
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telephone transformer as described $n the ` Wireless 
World.” (2) If the above transformer will not do, 
what are the dimensions of one that will. (3) If 
a telephone transformer «s the only cheap safety 
device against shocks when working with valves. 
(4) If it would be possible to use 3,000 ohm telephones 
and по telephone transformer in the '* Crystal Re- 
ceiver and Valve Amplifier” as described in the 
A prd 17th issue. 

(1) and (2) No telephone transformer would be 
efficient with high-resistance telephones. Use 
without transformer. (3) Put telephones on earth 
side of high-tension battery. (4) Put telephones 
in place of telephone transformer and shift H.T. 
battery to plate side of tuned circuit. The set 
will probably not be quite so efficient when arranged 
in this way. 

MICROHENRY (Barnet) asks, referring to the 
article in May 29th number on FL weather re ports 
(1) In the 0945 weather report programme, do they 
transmit BBB and then the reading, say (7)6 3.10. 
Similarly with the other letters. If not, how. 
(2) How do they differentiate between MM and mim, 
and how do they send B. (3) For position of 
Sea View wireless station. (4) Whether Malin 
Head is on Culver Cliff, near Sandown. 

(1) and (2) The letters referred to are not actually 
sent. For instance, instead of BBB (which is 
the model group for barometric pressure) three. 
figures are substituted : these being the actual 
pressure in mms. and tenths of à mm. As the 
first figure is always 7 it is omitted. and a pressure | 
of, say, 756.3 mms. would be sent as 563. This 
would be followed by two figures giving the direction 
of wind according to scale shown in article. (3) 
52? 22' N, 7* 19' 25" W. (4) No. Malin Head is 
on the N. coast of Ireland. 

F.E.B. (Blackburn) describes a receiving set 
and asks for criticism. He states that his aerial 
is suspended 4 feet above chimney stacks, and de- 
scribes a type of tubular condenser for aerial tuning 
purposes. He further proposes to make a telephone 
transformer in accordance with the description 4n the 
March issue. and asks (1) What would be the resis- 
tances of coils wound with 26 and 42 S.W.G. wire 
instead of ЗО and 44 S.W.G.. and if 1 depends simply 
on the resistance of the wire itself. (2) If there is 
sufficient wire on a }” spark induction coil to be able 
to convert it into a telephone transformer. (3) What 
is the resistance of an old style Bell type receiver, and 
would this be suitable with a telephone transformer. 
(4) If there is any means of testing his apparatus 
before the aerial and tele phones are fired. 

Your apparatus is all right except that the aerial 
is not suspended high enough above the chimney 
stacks. Further, the tubular condenser is not 
suitable for aerial tuning purposes: its capacity 
is probably considerably too low. W:th regard to 
your further questions. (1) The resistances would 
come out at 2,000 and 10 ohms approximately. 
The action of the transformer depends mainly on 
the ratio of the number of turns in the primary and 
secondary circuits; this would be quite upset by 
the alteration in the sizes of wire. (2) The ratio 
of turns and the resistance of the low resistance 
winding are quite unsuitable for a telephone 
transformer. (3) The resistance varies consider- 
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ably over wide limits. The receiver could be used 
with & suitably wound transformer. (4) You could 
test your apparatus with а galvanometer. 

W.O.M. (Bugle) asks (1) For particulars of 
sizes and resistances of two sam ples of resistance wire, 
A and B. (2) What is size of sample of copper 
wire enclosed and whether it is suitable for secondary 
of loose coupler, the primary being wound with 
No. 26 SWG. (3) What is the value in microfarads 
of the following condensers—(a) Foreign made air- 
vane condenser, 22 moving plates, 23 fired. calibrated 
in degrees 0°—180°,. and marked 700 to 2,300 cm. 
(b) Tubular condenser 44” long with inner brass 
tube 3° diameter surrounded by thin sheet ebonite 
dielectric, stated to be about 1 cm. thick, and having 
outer brass tube fitting closely over ebonite sheath. 

(1) A, 47 SWG, 180 ohms per yard ; B, 36 SWG, 
30 ohms per yard. (2) Your sample did not come 
to hand.. The information you give is insufficient 
in any case to enable us to answer the second part 
of your question. (3) (а) We cannot judge from 
the dimensions you give as the distance between the 
plates is not specified. The marked capacity is 
probably correct, 9 x 10° cms. being equivalent to 
l microfarad. (b) The thickness of the ebonite 
sheath (1 em.) is clearly wrong. If the correct 
value is 1 mm., the maximum capacity is about 
0-00034 mfds. 

S.K. (Normanton) asks (1) What is the ca pacity 
of a single wire aerial of 14 SWG copper wire. 
85 ft. horizontal portion, 10 ft. down lead, height 
24 ft. (2) If it is advantageous to use telephones of 
4,000 ohms or more with a single valve set, or what ts 
the best value. (3) If the set described in June 26th 
issue for H.E.J.S. (Ealing) could be given enough 
inductance with the above aerial to tune to 15,000 ms., 
or what would be the longest wavelength for fair 
efficiency. (4) In the abore, what should be the 
capacity of the billi condenser, and what is a bill 
condenser. 

(1) 0.00018 míds. (2) 4,000 ohm telephones 
will give quite good results. "The best result would 
be” obtained by using telephones of 8.000 ohms 
resistance or by employing low resistance tele- 
phones in conjunction with a telephone trans- 
former. (3) We do not advise you to attempt to 
tune to more than about 8,500 ms. with this set. 
This would require ап inductance of 100.000 
microhenries in the aerial circuit. (4) 0-0003 
mfd. The term “ Billi Condenser” (ЫШ = billi- 


farad) is usually applied to a small tubular condenser - 


used for fine tuning purposes. 


W.J. (Colwyn Bay) (1) describes a type of 
* loud speaking " telephone, having a resistance of 
180 ohms, and asks whether it would give satisfactory 
results with the telephone transformer described in 
the issue of last March. (2) States that with a zincite- 
bornite crystal and 4,000 ohm telephones he can only 
hear Poldhu, Cleethorpes. Eiffel Tower and Nauen 
(Time signals), apart from 600 metre stations, and 
asks if he should be able to receive any other stations 
between 2,800 and 3,500 ms. (3) Gives diaqram of 
circuit for criticism (Fig. 1), in which three variable 
condensers are of 0-00036 capacity and the telephones 
of 4,000 ohms resistance with blocking condenser. 
The position of the secondary is stated to be fixed, but 


tt has 15 tappings brought out to studs. Particulars 
of aerial are also given. 

(1) Probably no advantage would be obtained 
by using the loud speaking telephone except with 
Strong signals. (2) This is probably all right as 
there are not a great number of stations, other than 
those mentioned, which work on these wave- 


Fig. l, 


lengths. (3) Your circuit is all right except that 
the condenser C is undesirable and probably weakens 
signals considerably. 

C.H. (Royton) sends sketches of a 3-valve receiver 
and asks (1) For dimensions for A.T.I. and loose 
coupler. (2) What wavelength range will be, and 
if circuit is of good type. (3) If transformers are 
suitably designed. (4) If circuit could be improved. 

(1) and (2) Sizes for A.T.I. and coupler will. of 
course, depend on wavelength required. If you 
fix the maximum wavelength required you can then 
fix sizes of coils to suit, from constructional articles 
or recent replies in these columns. Circuit is of 
quite а good type. (3) Theintervalve transformers 
are of too low а resistance. They should be wound 
to about 4,000 and 10,000 ohms with No. 44 or 
similar wire. The telephone transformer is О.К. 
(4) You might add a reactance coil in the plate 
circuit for C. W. reception. 

F.S. (Swinton) wishes to construct a telephone 
transformer and asks various questions regarding it. 

See issue of March, 1920. For the best results 
with your telephone we would advise 4 oz. of No. 34 
in place of 6 oz. of No. 30. 


PHONE IMP (Zurich) asks (1) If reception with 
valves will interfere with neighbouring telephone 
service. (2) If interference will be caused by using 
а public telephone line as an aerial (F. Duroquier 
in hia * Elements de T.S.F.," р. 59, stating the 
contrary). (3) How we reconcile the statement 
that in frame aerial reception the gear should be as 
high above the earth as possible with the essential of a 
short earth lead. (4) For sugaestions for improve. 
ment of a sketched aerial system. 

(1) Not with а reasonably well designed set. 
(2) We should imagine there would be considerable 
interference with ап ordinary circuit. "There may, 
however, be some special method of preventing it 
known to the writer quoted. (3) We do not see 
the necessity for any reconciliation, seeing that no 
earth lead is used for frame aerial reception. 
However remarks quoted should only be taken to 
mean that the gear should be in position to have 
little capacitv to earth. (4) Aerial system is 
not good. but it is difficu't to advise without know- 
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ing what is within your scope. At any rate, avoid 
having instruments at the highest point. of the aerial 
system. if at all possible. Also raise mast end. 

G.D.W. (Harlesden) sends a very rough sketch 
of a frame aerial circuii with detecting valve and 
3-valve L.F. amplifier. Set will not work and he 
asks for advice. 

Sketch is by no means clear : in fact it is doubtful 
whether frame aerial circuit is closed or not. This 
circuit should be closed, and the grid and filament 
of detector valve should be across the tuning 
condenser. 
but it probably needs more than 12 volts on the 
plate. We do not know construction of L.F. 
amplifier in use. We take it there is a coil across 
the input terminals and that they do not go straight 
to the first valve ? This is probably the case, but 
if not vou should couple up to the amplifier through 
a step up transforiner. A grid potentiometer in 
the detector valve would be an improvement. 

Е.М. (Walton-on-Tyne) asks if he will get good 
results from a set consisting of an inductively coupled 
tuner, choking сой, with 2 slides, crystal detector, 
2.000 ohm telephones and normal aerial. 

We do not know exactly how you propose to use 
both the loose coupler and two slide inductance. 
The gear could certainly be made to work satis- 
factorily if suitably coupled up, but it would have 
helped us consider ably in advising you if you had 
sent a diagram of proposed connections and dimen- 
sions of coils. With the little information you give 
we should suggest. using the 2-slide coil as an A.T.I. 

R.F.P. (Godalming) asks (1) If he is right in 
c ilculating the inductance of (a) a loading coil as 
3,800 mhys., where number of turns per cm. 
(enamelled) їз 13; length of coil in cms. is 22:2 ; 
and diameter of coil in cms. is 111. (b) A jigger 
primary as 1,550 mhys., where number of turns 
per ст. 18 13; length of coil in cms. 18 10°8; and 
diameter of coil in cms. їз 13°3. (2) (a) Assuming 


the formula À = 1,885 VLC, what is the effect of 
switching out entirely the variable condenser in an 
aerial circuit since this should give, from the formula, 
an enormously large value for А. (b) If the formula 


should be written À — 1,885 № : when the variable 


condenser із shunted across the jigger primary. 


If so, surely the value of A is absurdly large with a 
condenser of small capacity. (с) If the natural 
wavelength of an aerial be taken as 4-5 times its 
length in metres, will the loaded aerial have a wave- 
length of approximately this figure plus the wave- 
length of coil and condenser. (3) What i» the 
approximate wavelength of 100 ft. horizontal aerial 
with loading сой and Jigger primary aa above, and 
with condenser of capacity 0:0035 mfd. (mar.) 
shunted across the jigger primary. (4) With coils 
and condenser above, to what extent is it possible 
to increase the wavelength (in order to receive C.W.) 
by increasing length of aerial to an indefinite extent 
or by having two wires in parallel. 

(1) Yes, within fairly close limits. (2) (a) 
Formula is only true for simple closed circuit 
containing localised inductance and capacity. and 
does not apply to an aerial circuit. In any case the 


Y ou do not state type of detector valve, . 
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effect of switching out the variable condenser should 


apparently reduce the value of À, as given by the 
formula, to zero, and not make it large. (b) This 
formula is incorrect. (c) No. There is no simple 
formula of this description. (3) Probably about 
2,500 ms. (4) Only practicable way of increasing 
A is by increasing coils or capacity. Doubling 
wire or increasing length has little effect. 

RADIO (Rushden) asks for the inductances 
of the following coils— (1) 113 х 6" wound No. 


22 wire. (2) 949 x 4A" wound No. 22 wire. (3) 
104° x6" wound No. 30- wire. (4) 9" x AM 
wound No. 22 wire. (5) 18" х 2" wound No. 22 
wire. (6) He also asks for natural wavelength 


of an aerial of given dimensions, 

(1) 11,500 mhys. (2) 4.500 mhys. (3) 45,000 
mhys. (4) 4,500 mhys. (5) 1,200 mhys. (6) 
About 65 ms. | 

AMBITIOUS (Wellington College) says that 
he cannot find in any book a suitable circuit for 
spark and C.W. reception. from 300 to 20,000 ms. 
He asks for a suitable design, with details of all 
inductances. 

You are indeed ambitious. The design of a good 
set of such abnormal range is a lengthy and not 
easy matter. and is quite out of the scope of this 
section. There is no special type of circuit which 
should be employed, as any reasonably good ore 
would do. In any case you cannot expect to get 
really useful results over such an extreme range 
witi a small aerial. We think your ambition would 
be better emploved in mastering the methods of 
designing and calculating dimensions for а receiver 
of ordinary range, rather than in building а freak 
receiver which would be of very little use when 
made. 


WIRELESS J.P.M. (Havre) encloses a design 
of a type of electrolytic rectifying valve for charging 
accumulators with A.C., consisting essentially of 
two plates, aluminium and lead, immersed in a 
solution of potassium or magnesium phosphate, 
the action of which is to interrupt the Йош of current 
from the aluminium plate to the lead plate but to 
allow the passage of current in the opposite direction. 
The effect is obtained owing to the formation cf a 
film of alumina on the aluminium plate when the 
latter is positive, this film being reduced in the suc- 
ceeding half cycle. owing to the evolution of hydrogen. 
He asks if this manner of charging ts feasible without 
Пата? to the accumulators, and wishes to know if 


| we can tell him of a better valve which can be made 


by an amateur. 

We do not think that the method described would 
damage your accumulators provided the instructions 
regarding the manufacture of the valve were 
carefully carried out. The only possibility of 
damage would be through the passage of a large 
reverse current during the half cycle, when the 
aluminium plate is positive During this half- 
сус]е the voltage across the valve is that of the 
battery on charge, plus that of the alternator: 
this should be taken into account when charging 
up a large battery. Undoubtedly this danger 
would be lessened bv a method of double rectifica- 
tion, employing hoth half cycles of the alternating 
current; this method would have the additional 
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advantage, as pointed out in your description, 
of making the charging process more regular. We 
know of no other rectifier of this nature which could 
easily be made by amateurs. 

CIRCUIT (Glenageary) asks (1) If, to save 
expense, the tuning inductance, as described in the 
** Wireless World," December, 1919, could be wound 
with No. 26 enamelled copper wire tnstead of No. 26 


"D.W.S. wire, and if it would work as well. (2) If 
circuit (Fig. 2.) is good. 
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(1) Enamelled wire could be used if carefully 
wound. The results should be nearly as good if 
the insulation is not damaged in winding. (2) 
Your circuit would be all right with а double slide 
coil and а smaller variable condenser. say 0:0005 
míd. 


C.A.J. (Bury St. Edmunds) wishes to instal 
a wireless telephony receiving set and asks for par- 
ticulars as to cost of instruments and where to obtain 
them’; also, what combination will give fair results 
for a small outlay. 

Your questions are so very general that it is 
difficult to advise you. We recommend an examina- 
tion of lists of various advertisers in the Wireless 
World, the choice of a set being largely dependent 
upon the length of your purse. In your case 
we recommend buying a complete set rather than 
separate parts. Quite interesting results can be 
obtained with a crystal only ; better can be got 
with a valve, and the best of all are obtained with 
some combination of several valves. A fairly 
efficient crystal set could be made for about £1, and 
а single valve set for about £3, including valve. 
The cost of mast gear is not included in either 
case. Prices of sets of either type, if purchased 
complete, will, of course, be considerably higher. 


Consult recent issues of Wireless World for many 
suitable circuits. 

F.L.K. (Greenwich) sende description of com- 
ponents of receiving set and a sketch of proposed 
connections. He asks (1) What will be range of 
wavelengths, and (2) What will be greatest distance 
of rece ption. 

(1) Cireuit shown will be quite useless. Consult 
any diagram of a crystal circuit for proper con- 
nections for telephones and detector. Telephones 
are of rather inconvenient resistance (1,000 ohms) 
—too high for use with transformer and too low 
for use without. Loose coupler primary should 
preferably be wound with coarser wire than No. 30. 
Range when correctly coupled up will be up to 
about 2,500 ms. (2) See reply to W.H. (Bolton). 

К.Е.Н. (Walthamstow) asks for windings for 
a loose coupler for 300—900 ms., the formers being, 
Primary, 8'' x 6” and secondary 8” х 5"; the aerial 
being somewhat shorter than the P.M.G. limit. 

Formers suggested are somewhat large for this 
range. You should get rather more than this by 
winding primary with No. 20 and secondary with 
No. 22. Wound thus, the coupler should be very 
efficient. Winding with somewhat finer wire will 
give you a larger wavelength range with practically 
as good signals. 

X-RAY (Birmingham) asks (1) Exactly what 
is the limit required for a P.M.G. license as he wishes 
to experiment in principles, resonance, etc. (2) If 
he would obtain a sinusoidal current by attaching a 
slip ring to one point in the winding of a D.C. motor 
running off a battery, the other end being earthed, 
and what would be the efficiency of the arrangement. 
(3) With reference to a spark coil rated at $'" spark, 
but only giving about i" spark on about 8 volts, 
l:5 amps, what current would be required for the 
full spark? It is stated that in connecting the extra 
capacity across the break, the spark falls off rapidly. 
(4) For dimensions of a Tesla coil to be run off the 
coil in (3). 

(1) There is no question of limit. To possess 
or use wireless apparatus you must have an official 
permit. (2) This is not easy to do. If done, the 
current will be alternating, but almost certainly 
not sinusoidal—the wave form will probably be 
very poor. The efficiency will be very low, output 
in watts probably less than 25 per cent. of input. 
(3) You give too little information. The extra 
capacity, of course, reduces spark; possibly you 
have some already, in which case spark will be less 
than rated value. The insulation may also be 
faulty. (4) Outside our range, but see recent reply 
re Tesla coils. 

R.G.A. (Ashington) encloses sketch of receiving 
set and asks (1) For criticism of the set. (2) If 
potentiometer would be of use as filament  potentio- 
meter. (3) With a suitable loading coil, would the 
eet take FL and PCGG. 

(1) O.K. (2) No, resistance would be too high. 
Your filament resistance should only be about 
2—3 ohms, while potentiometer should have 
resistance of about 200 ohms. (3) Range would be 
quite as high as you wish, but, as you suggest, you 
may find an additional loading coil useful. 

CONSTANT READER (Kingston) has a set 
which gets X’s but no signals. He aska for advice, 
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and sends diagrams of 4 circuits tried. He says that 
all the apparatus has been tested and is quite O.K.. 

Your trouble is rather mysterious, for we can 
find no fault with any of your circuits, except that in 
the valve circuits the tuned circuit condenser is 
too small (0:000015 mfds.). You do not give 
dimensions of coils; we presume these are fairly 
normal. We suspected your aerial, as rubber 
insulated wire is liable to break under the insulation 
and yet appear sound; but use of aluminium 
aerial negatives this. Are your telephones perfectly 
satisfactory ? We can only suggest carefully 
examining all connections, and putting down а 
new and larger earth systern. 

W.H. (Bolton) sends a sketch of a variometer 
(Fig. 3). which he proposes to use for aerial tuning, 
and asks (1) If it will Ье suitable. (2) How far 
certain gear will receive messages. (3) What size 
wire to use on the variometer. 


Fig. 3. 


(1) Variometer shown has two layers of 12 turns 
on each coil. It is always undesirable to wind more 
than one layer on a receiving coil. Variometer 
shown should be quite useful for fine tuning, but 
will not contain anything like enough wire to tune 
aerial to average commercial wavelengths. It 
should be used in series with a single layer coil 
of many turus tapped at, say, every 50 turns, 
(2) It is never possible to say what distance anv 
set will receive as this depends on many factors 
which cannot be predicted. Set suggested should 
give useful results if properly connected up. Range 
will depend largely on skill in construction and use. 
(3) Use about No. 22 or 24 wire, and put as much as 
you can get on single layers. 


R.G.H.C. (Portsmouth) 
attribt.ted to Austin-— 


quotes 
—ad 
VA 


a formula 


Е h, ћ., 
І, = 4:25 І, Ad € 


and asks why it is that no allowance is made for 
the effect of directional aerials, which, he states. 
must have many timex the radiating power in one 
direction than in another, He suggests that the 
formula would only be applicable to single wire vertical 
aerials. 

The expression was obtained empirically for 
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umbrella aerials, and, of course, applies only to this 
type. No attempt was made at the time to derive 
an expression for directive aerials. The directive 
effect for any aerial, of ordinary and not direction 
finding type, is never " many times" the ratio of 
maximum strength to minimum, and is seldom as 
much as 3. 

SPARKS (R.N.V.R.) suggests the following 
dimensions for a loose coupler to tune a P.M.G. aerial 
to 8,000 ms.: Primary, 43° х 3} wound with 
No. 22. Secondary, 44 x3" wound with No. 30. 
He asks if this will be satisfactory. 

Coupler suggested is much too small for this range. 
Following dimensions would be more suitable : 
Primary, 12" x 7” wound with No. 32. Secondary, 
10" x 5" wound with No. 32. 

S.J.D. (Seacombe) aska (1) Are there any 
books published on the subject of wireless control of 
a model, such as a boat that could be made to start, 
stop or turn round while in the middle of a lake. 
(2) Who are the publishers. (3) Are amateurs 
allowed to use a wireless receiving set with or without 
a licence, and (4) If a licence is essential, where 
can same be obtained. 

(1) " Radio-dynamics,” by В. F. Meissner. 
(2) Crosby, Lockwood & Son, 7, Stationers' Hall 
Court, E.C.4. (3) and (4) Мо; application for a 
licence should be made to the Secretary, G.P.O.. 
London. 


NOTE. 

Below we present another diagram relating to 
the article ** Wireless Gadgets and Fancies "" which 
appeared in our issue of August 7th. The author 
informs us that the white central portion of the 
stud is of bone, the stud being, metallic. The 
shaded portion beneath the bone is metallic, and is 
soldered to the spring. The lead-in is taken to the 
right-hand end of the inductance. . 
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SHARE MARKET REPORT. 


Since our last issue business has continued to be 
very quiet in the Share Market. 


Prices as we go to press (August 26th):— 


Marconi Ordinary - - - 2} 
(2 Preference - - - 214 
" Inter. Marine - 4 
” Canadian 10/6 
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Find Everyday Engineering the most useful and 
interesting of American Radio Magazines—W H Y ? 
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INDOOR AERIALS 


By Pure К. Coursey, B.Sc., A.M.I.E.E. 
(Conttnued from page 411.) 


SEPTEMBER 1874, 1920 


FoRTNIGHTLY 


T is not essential to employ reaction with tuning condenser in the grid circuit. With 


such receivers, but it forms а convenient 

means of increasing the sensitiveness of the 

apparatus without having recourse to a 

multi-valve amplifier. The reaction need 
not necessarily be increased up to the point 
where oscillations commence, as the signals— 
both spark and C.W.—may be augmented with 
any degree of reaction, although, of course, 
C.W. signals (except in the case of telephone 
or buzzer modulated transmission) cannot be 
detected unless a separate heterodyne is used, 
or the actual receiving valve is oscillating. 

In connection with these indoor aerials 
of reduced size, attention may be called to the 
paper read by Mr. G. G. Blake at the last 
meeting of the Wireless Society of London,* 
in which for aerial a single wire a few feet 
in length only was used. ‘This and the earth 
connection were joined up across the receiver 
terminals in the manner described above, and 
similar to that shown in Fig. 3, page 411, 
Sept. 4th issue. 

Incidentally, it may be remarked that those 
experimenters fortunate enough to possess a 
complete heterodyne wavemeter unit may 
employ it very easily as a receiver in con- 
nection with experiments such as have been 
described above, since the arrangement shown 
in Fig. 3 constitutes little more than a simple 
form of separate heterodyne unit with the 
aerial and earth connections Joined across the 


* Wireless Worid, 8, pp. 316-321, July 24th, 1920. 


some forms of heterodyne unit, as made up 
In practice, provision is made for joining the 
telephones into the grid circuit of the valve 
instead of in the plate circuit. Although 
possessing some advantages from the point 
of view of the heterodyne itself, the arrange- 
ment may with advantage be modified when 
required for the above mode of use, so that the 
telephones are Joined in the plate circuit in 
the usual manner of detecting valves, or 
coupled thereto by means of a telephone 
transformer, if preferred. 


With regard to the use of short lengths of 
wire indoors to form receiving aerials, it may 
be pointed out that it is not essential that the 
wire used should be one specially reserved for 
use as the aerial. As a matter of fact, it is 
quite possible to so employ almost any wire 
that may be found about the house, generally 
without in any way interfering with its normal 
functioning. As examples, lengths of bell 
wire forming part of the ordinary electric 
bell circuits, may very easily be used, as mav 
also telephone circuits, and even the electric 
light wires, if proper precautions are taken. 
In general, when using for the aerial wires 
that may also be employed for other purposes, 
It Is advisable to insert in circuit with the wire 
Joining on to the receiving apparatus a small 
condenser, of, say, about 0-001 mfd. capacity 
or more. When this is done, the earth con- 
nection, which is normally joined to the other 
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terminal of the receiver will not interfere 
with the circuit wires. This point is of 
especial importance if the electric light wires 
of the house be employed, as the large majority 
of the public lighting supply systems have an 
earth connection at some point of the system, 
and great care must then be taken that no 
earth connection is made at any other point 
or the circuit fuses will most likely be blown. 
The condenser used must be one that will 
safely withstand the voltage of the supply 
circuit, and greater safety is secured if a lamp 
is joined in series between the receiving 
apparatus and the line wires. When these 
precautions are taken, the connection may be 
made to the wires at any convenient lamp- 
holder, taking care, of course, that only one 
wire is employed so that the supply circuit is 
not short circuited. Less risk is attached to 
the use of a telephone circuit for the aerial, 
but the condenser should in any case be in- 
cluded, so as to avoid disturbing the signalling 
arrangements at the telephone exchange. 
Wires that are encased in earthed conduit or 
sheathing would not be suitable for these 
purposes. 

Another piece of apparatus that may readily 
be made to serve as an indoor aerial 15 a long 
helix of wire, such as was described as suitable 
for exhibiting the phenomena of stationary 
electric waves on wires.* One of the earliest 
applications of a long helix for the exhibition 
of such stationary waves was made by G. Seibt 
in 1892, subsequently to which they have 
been employed by many workers, notably by 
Prof. J. A. Fleming, who, also in 1904, 
described many useful modifications of the 
original Seibt apparatus.t When such a 
helix is oscillating at its fundamental wave- 
length, the nature of the waves established 
along it resembles closely the conditions 
existing in an ordinary elevated aerial, except 
merely as regards size, and therefore it seems 
natural to suppose that such a coil could be 
made to serve as an aerial for reception pur- 
poses. As far as the writer is aware, however, 
no mention has been made of the use of such a 


* Wirelesa World, 8, pp. 217-219, June 26th, 1920. 
t Philosophical Magazine, 8, p. 417 (1904). 
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helix of manageable size as a receiving aerial 
until the publication of the results of some 
recent tests by General G. O. Squier. In the 
simplest of all arrangements one end of the 
helix may be connected to one terminal of. 
the receiver, the other terminal of which is 
earthed, as in Fig. 3, and the tuning effected 

by means of the variable condenser C,. 

The helix is then used merely as a conductor 
having a capacity to ground by reason of which 

the signals can be picked up. If provision 

Is made for tapping a connection on to various 
points along the helix, it is possible to dispense 

with C,, and to tune up the complete aerial 

circuit. comprising the helix and the coil 

L, (Fig. 3), by varying the number of turns 

in the helix, in a similar manner to tuning up 

an ordinary receiving circuit. 

Another way in which the helix can be 
used is to suspend it horizontally a few feet 
above the receiving apparatus, and to connect 
its two ends to a tuning condenser to the 
terminals of which the receiving valve is 
connected, as indicated in Fig. 4. In this 


Fig. 4. 


diagram, H represents the long helix, and 
C, the variable tuning condenser. "The 
points X, Y, in this diagram correspond with 
the points marked X, Y, in Fig. 1, and the 
apparatus shown to the right of those points 
in that figure may be joined up to these same 
points in Fig. 4. When used in this way, 
the helix may be looked upon as forming a 
single turn receiving loop, but at the same time 
it posseses a very much greater inductance 
than an ordinary single turn loop of the same 
size would have. Such an arrangement is 
therefore very suited to the reception of long 
wavelengths, as the tuning condenser can be 
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kept down to a reasonable size, whereas with 
an ordinary single turn loop a very large 
condenser would be required, and the reception 
would consequently be very inefficient. It 
is not meant to imply by these remarks that 
such an arrangement is more efficient than a 
well. designed multi-turn loop aerial 
would be if it were properly designed for the 
wavelength to be received, but the method 
forms an unusual application of an aerial 
with a concentrated inductance, or rather 
with an augmented inductance, as compared 
with the corresponding single turn loop of the 
same size. It should also be noted that the 
turns of the helix themselves can form a not 
insignificant loop aerial, and it is probable that 
in the case of the arrangement described above, 
this action forms part of the mechanism by 
means of which the signals are received. 


This brings us to a consideration of the 
arrangements particularly described by General 
Squier, in which, apparently, the turns of the 
helix form a multi-turn loop for picking-up 
purposes. However, be this as it may, the 
helix he employed (or resonance coil, as he 
terms it) was connected to earth at one end, 
and connected to the grid of the receiving 
vacuum tube at the other, after the manner 
shown in Fig. 5. In this diagram, H re- 
presents the long helix, which was connected 
to earth at the left-hand end as shown. A 
moveable contact S, or rather a sliding band 
of metal which provided a capacity connection 
to the helix at various points along its length, 
was connected to the grid of the first valve V, 
of a multi-stage amplifier, a resonance circuit 


L C being joined across the grid, and filament . 
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Fig. 5. 


terminals of the valve in the manner indicated. 
When in use, the helix itself was tuned up to 
the wavelength to be received by moving the 


AERIALS. 
sliding band S along its length until the 


appropriate point was found, and the circuit 
L C was also tuned up to the same wavelength, 
when it was found that signals could be heard 
from distant radio stations, and, what is more, 
that the helix possessed the properties of 
directional reception. These directional 
properties were found to indicate the true 
direction of the incoming waves, and, there- 
fore, to be unlike those of the ordinary loop 
aerial, which gives only the line of the 
transmission which is being received, and not. 
the actual direction. 


. As regards the mechanism of this indication 

of the absolute direction, it would seem likely 
that the helix in this case is operating both as 
a loop aerial and also as an ordinary elevated 
aerial, having capacity to earth. If this 
should be the case the true direction would be 
indicated for the same reason that the loop 
arrangement described on page 350 of the 
August 7th issue of the Wireless World 
indicated the true directions. In any case, 
however, such an arrangement forms an 
interesting piece of apparatus for experimental 
work, and as such is worthy of attention. 


While on the subject of reception with small 
aerials, it may be worth mentioning that it 
will often be found that the coils of the 
receiving apparatus itself are capable of picking 
up quite an appreciable amount of energy 
from a distant station. ‘This effect is par- 
ticularly noticeable when using multi-valve 
amplifiers with considerable magnification, and 
Is also a point to be borne in mind when 
experimenting with small aerials, as the energy 
picked up in this way by the coils of the 
receiver may often mask any special effects 


that may be looked for. 


Finally, for receiving purposes, given a 
sufficiently sensitive apparatus with a valve 
amplifier, almost any conducting object that 
possesses capacity to earth may be used to 
pick up radio messages at least from the higher 
powered radio stations, and many interesting 
tests may be carried out by the enthusiastic 
experimenter using various common objects 
to be found about the house. 
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A SINGLE VALVE TRANSOCEAN 
WIRELESS SET 


E have received from a 

reader particulars of a re- 

ceiving set designed by him- 

self, which 15 the result of an 

attempt to get the best 

possible results from оле 
valve, using an aerial of the dimensions 
allowed by the P.M.G. Believing that many 
of our readers must have been striving after 
the same desirable end we have much pleasure 
in publishing the following account of 
the set. 

It will be seen from the illustration. that 
the apparatus consists of a single valve and also 
a crystal detector built in a special manner, 
so as to be absolutely protected from dust or 
moisture. 

Of course, for C.W. reception the valve 
is used alone ; but for spark reception the 
current is first rectified by the crystal and then 
amplified by the. valve The crystal affords 


a convenient stand-by for taking time signals, 
etc., or for use when possible battery failure 
has rendered the valve side inoperative. А 
tumbler switch is provided, and this controls 
high and low tension circuits ; thus, when it 
is desired to commence reception, one switch 
is merely thrown over. 

The designer of this apparatus states his 
conviction that the best way of tackling the 
problem of all-round reception is to read 
direct by either valve or crystal wherever 
possible ; if amplification is desired, this can 
be effected by a separate amplifier which will 
either amplify the C.W. or crystal signals at 
will. 

The apparatus shown in the illustration is 
of an ideal form for use before an amplifier, 
should amplification Бе really necessarv, 
and the amateur is strongly recommended to 
work along these lines. 

The tuner is of special design which renders 


The set complete except for 4-volt accumulator. 
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the use of a variable condenser unnecessary. 
The coils are of the honeycomb type, cast in 
wax; eight of these cover all wavelengths 
from 200 to 25,000 metres on a standard 
100 feet aerial Tuning is effected in 
the following manner :—The largest coil 
of a selection of three is used for reactance, 
the next coil in size is spaced at the 
correct distance from this to give maximum 
reaction effect, whilst the smallest one is 
then moved backwards and forwards to obtain 
correct tuning. 

On the extreme right of the coil stand is 
shown a coil of the smallest size, as used for 
receiving 600 metre waves.on a ship’s aerial 
approximately 200 feet in length. 

It will be gathered from the foregoing that 
this type of tuner has the following advantages 
over old style transformers. There are no 
stops, dead ends or sliding contacts ; tuning 
is therefore free from the mechanical noises 
inseparable from old type coil apparatus. 
These noises are positively injurious to the 
head if the coils are used before amplifiers 
of high power. 

The new type of coils are wound cross- 
wise from side to side as the coil is revolved, 
thus ensuring that the distributed capacity 
is kept as low as possible. 

Another feature about these coils is that, 
especially when oscillating, they are par- 
ticularly free from static noises ; for instance, 
whilst using them it has been possible to con- 
tinue reception from Annapolis after Nauen 
has asked that station to cease sending on 
account of static. 

The coils are provided with silk wrappings 
of different colours so as to be immediately 
distinguishable by the eye ; incidentally, the 
silk wrappings obviate mechanical noises 
when a slight movement is necessary for tuning 
purposes. 

Low resistance telephones and a telephone 
transformer are used. ‘The crystal detector 


Is of zincite, bornite, or zinc and tellurium, 
and are mounted up inside a rubber tube for 
the purpose of keeping them absolutely free 
from dust or moisture. 

At the right hand side of the illustration is 
shown the high tension battery with a four- 
stop tapping down from a maximum of 75 
volts, so that the illustration shows everything 
required for reception excepting a four-volt 
accumulator. 

The apparatus has proved itself to be highly 
efficient over all wavelengths used, from 
600 metres to that employed by the new 
Lafayette station, whose wavelength must be 
in the neighbourhood of 18,000 metres. 

One particular set has been in constant 
use for receiving signals from the high wave- 
length American stations; it has always 
afforded clear reception of Annapolis time 
signals at 6 p.m. British summer time, and 
this station and at least two other American 
stations сап be read without amplifiers, 
provided it is dark in America. The 
aerial from which this particular apparatus 
works is 160 feet long, single wire. 

When using a single wire aerial 100 feet 
long, there is no difficulty whatever in obtain- 
ing readable signals from America, under 
favourable conditions, but the aerial must be 
directional. 

As to the actual performance of this set 
when used in conjunction with aerials con- 
forming to Post Office regulations, suffice 
It to say that it will give signals from stations 
as distant as Annapolis (U.S.A.), Moscow 
and Malta. Considering the simplicity of the 
whole outfit and the fact that only one 
valve is needed, “daylight signals from 
America " is a noteworthy achievement. In 
a “rough and ready” test, for which was used 
an aerial consisting of a few yards of wire, 
mostly in wooden casing, and all inside a 
house, this set gave excellent signals in 
London from Horsea and Eiffel Tower. 
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NOTES AND NEWS 


Wireless in the Fishing Industry.—A number 
of North Sea trawlers, together with many steam 
drifters have been fitted with wireless telegraphy. 
Although their transmitting radius is small, the 
receiving capabilities are of the average. The 
purpose of the installations is said to be receiving, 
and most of the messages handled by them are in 
relation to the state of the fish market. When the 
market is glutted and the price of fish is low, they 
are instructed to stay out апа continue their 
fishing for another day or two. Similarly, when 
conditions force dealers to sell fish as manure, the 
fishing hauls can be diverted to other parts more 
fortunately situated. 


S.S. '' Vaterland's ’’ Wireless Apparatus.— 
On this ship, recently recommissioned, there are 
three complete wireless transmitters, one of which is 
worked in connection with & high frequency 
generator, this being the first instance of the use of 
such а generator on board ship. For transmitting 
on waves of 600 to 1,800 metres, and for use with 
the high frequency generator, an aerial, 190 metres 
long, is carried. For shorter wavelengths and for 
emergency transmitting two other aerials are pro- 
vided, each consisting of a single wire spread be- 


tween the funnels. : 

Secret Wireless in  Ireland.—Recently а 
complete wireless installation was found in a 
house at Drumsna, co. Leitrim: the policé 


attach much importance to the capture of the 
installation. 


The Masts (475 feet high) and Aerial at the Marconi Works, Chelmsford, which are used for the 


World's Largest Wireless Station .—It would 
seem that there is a keen competition at present 
between various nations as to which of them shall 
have the most powerful wireless telegraph station. 
A claim was made by the United States some time 
back, but was outclassed by France asserting that 
her new station at Bordeaux would be the biggest. 
Now it is announced that the Radio Bureau of the 
Swedish Telegraph Department is planning the 
erection of a large wireless station to deal with 
traffic with the United States. The proposed staticn 
will be able to maintain constant communication 
both night and day, with North America, and 
will have such a great range that during favourable 
atmospheric conditions it will be able to embrace 
practically the entire globe. The Ridskag has 
already appropriated two million kroner for the 
purpose. 

New Petrol Motor for Wireless .— Messrs. С. P. 
Harrison, Ltd., of Birmingham, will shortly put on 
the market a new 2-h.p. two-stroke petrol engine 
suitable for wireless telegraphy and telephone 
work. 


A Luxurious Bathchair.— Visitors to Asbury 
Park. N.J., U.S.A., are being entertained with a 
somewhat unique innovation introduced by Mr. 
W. Н. Warren in the form of а bathchair fitted to 
receive wireless telephony signals as the passenger 
is wheeled along the boardwalk. Various demon- 
strations, conversations and music may Һе enjoyed 
by interested pedestrians, and so campact is the 
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Wireless Telephony Demonstrations. 


446 


NOTES AND NEWS 


apparatus said to be that three persons can sit 
comfortably in the chair. 


Lizard Wireless D.F. Station.— This station 
ceased to be in operation from midnight (G.M.T.), 
August 22nd/23rd, and will not function until 
further notice. The position of this station is 
Latitude 49? 59’ 07" N., Lonyitude 5° 12’ 18" W. 


Private Wireless in Australia. —The Council 
of the Wireless Institute of Australia (New South 
Wales Division) has drawn up a scheme under 
which it is proposed that members-ehall operate 
privately-owned experimental wireless stations. 
Commenting on the scheme, the Secretary, Mr. 
Malcolm Perry, writes: © As distinct from the 
commercial and military uses ot wircless, the 
construction and operation of experimental wireless 
apparatus is a class of study and pastime which 
attracts a very large number of people of both 
sexcs and of al! types. In Australia to-day there 
are between 1,000 and 2,000 wireless experimenters, 
and it is anticipated that the number will grow 
very rapidly. lt is a well-proven fact that the 
private experimenter has made valuable contribu- 
tions to the advancement of this art, while his 
services in the war were invaluablo because the 
ranks of experimenters provided a large number 
of men who could be quick:v brought up to the 
stage of experta for naval and military purposes. 
There has been a tendency in this country to 
leziclate against the private experimenter, but that 
has keen happily overcome, and regulations were 
recently passed through the Federal House which 
provide for licensing privately-owned experimental 
stations. The same official ideas which created a 
tendency for prohititive legislation, are of course 
still in existence, and likely to be used in restricting 
the liberties of the experimenter.” 


Air Ministry Weather Reports.—-As from 
September 1st the synoptic reports issued from the 
Air Ministry and Aberdeen, will be as follows :— 
Air Ministry (GFA), wavelength 1,400 metres C.W., 
at 0315, 0845, 2015; Aberdeen (BYD), wave- 
length 3,300 metres, at 0230, 0830, 1430, 1930; 
the times Leing Greenwich Mean Time. 


Wireless Telephony Developments. — On 
August 19th Messrs. Instone & Co. successfully 
established communication with their aeroplane, 
City of London, during its flight to Paris, by 
means of combining the ordinary telephone with 
wireless telephony instruments. 

After the machine had left the Croydon аего- 
drome for Paris it was found to be urgent to convey 
some special instructions to the pilot, on business 
connected with coal supply at Marseilles. Mr. 
Instone telephoned to the Air Ministry seeking 
their aid, and was able through them to connect 
his ordinary telephone with their wireless telephony 
installation at Croydon. By the combined tele. 
phones communication was established with 
City of London. Mr. Instone then gave the instruc- 
tions he was anxious to communicate, and as an 
additional test of the capabilities of the telephone 
under these special conditions, the pilot of the 
machine read a passage from a newspaper which 
Mr. Instone was able to follow. At one point 
communication was interrupted by the telephone 


exchange, being restored again in the ordinary 
way, atter conversation with the operator. 


Wires and Wireless.—A working agreement 
has been entered into between the American 
Telephone and Telegraph Company and the G.E.C., 
whereby both obtain the mutual use of all patent 
and scientific secrets. At present tho G.E.C. is 
associated with the Radio Corporation. Mr. Thayer, 
President of the G.E.C., says, with reference to the 
new agreement, '* The world-wide wireless system of 
the Radio Corporation and the universal service of 
the Bell syste:n are thus brought into a harmonious 
relation that will facilitate the use by the public of 
the present wireless telegraph facilities of the Radio 
Corporation, and as the art advances, will enable 
the American Telephone and Telegraph Company to 
extend its telephone service to ships at sea and to 
foreign countries," The arrangement also makes it 
possible, according to Mr. Thayer, for several 
conversations to take place simultaneously. 


Costa Rica and Wireless Telegraphy.— The 
Gaceta С ficial (San José), of June 10th, published 
the following decree :— ‘* The Executive Power is 
authorised to employ the sum of 250,000 colons 
from the Public Treasury in the purchase and instal- 
lation of a wireless telegraphic or telephonic station 
of sufficient power to obtain direct or indirect 
communication with the places in the world where 
wireless telegraphic and telephonic, cablegraphic or 
telegraphic public offices have been opened.” 


Amplification of French Wireless.— The re- 
organisation of the French systems of posts, 
telephones and telegraphs, and the amplification of 
the wireless network, were the subjects recently 
of a speech by M. Deschamps, Under-Secretary of 
the Department concerned with these services. 
Existing stations, said M. Deschamps. already had 
received or forwarded 4,500 radiotelegraris in 
January, 4,800 in February, and 5,730 in March. 
The long distance network organisation was under 
weigh. While awaiting the establishment of a station 
specially designed to exchange radiograms with the 
great European stations, the administration pur- 
posed utilising the Tour d'Eificl station, and 
perhaps that of Doua, near Lyons, and, if agreenble 
to the Ministry of Marine, the station of Basse 
Lande. at Saint Philibert de Grand Lieu. "There 
was already a service of several hours’ duration 
daily with Hungary, and another was about to be 
opened with Belgrade. Negotiations had been 
begun with the American Radio Corporation with 
a view to setting up connection between 
Tuckerton and the Doua station. The last- 
named would only be used for Franco-American 
traffic until the completion of the Croix d'Hins 
station, near Bordeaux. Lastly, the adminis- 
tration, in agreement with the Ministry of the 
Colonies, had framed a programme for a network 
of very powerful stations directly linking the 
French capital with all its oversea colonics. The 
construction of the colonial network would take 
some time, but meanwhile a temporary system was 
under consideration for the use of the Press, and 
private telegrams by means of fairly powerful 
stations linked up to the Doua station and that of 
Croix d'Hins, which will shortly be working. This 
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programme, M. Deschamps says, when completed. 
will render France independent of the English 
system.---The Electrical Review. 


Observations on Radio Transmission Pheno- 
.mena.—The Bureau of Standards has secured the 
co-operation of the A.R.R.L. in a collection of data 
for а study of the nature and causes of the fading 
of wireless signals. It has been observed by radio 
amateurs generally that the strength of signals 
received trom a given transmitting station varies 
rapidly during very short intervals of time, this 
variation probably depending upon the weather 
and various meteorological conditions. In order to 
secure simultaneous observation of signals, arrange- 
ments have been made for a number of well-equipped 
amateur wireless stations, including six transmitting 
stations and about forty receiving stations, to begin 
a series of tests. Forms have been provided by the 
Bureau of Standards, on which the operators will 
record the strength of the signals which they 
receive, weather conditions, presence of strays 
atmospheric disturbances, and the general character 
of wireless transmission at the time of each obser- 
vation. It is hoped that from this programme of 
careful observations, some valuable conclusions 
regarding wireless transmission will be arrived at. 
Dr. Eccles and Mr. Jordan.—With reference 
to our digest of the paper of these gentlemen, on 
page 460 of this issue, the following letter is of 
interest : — 

To the Editor of the ** Electrician." 
Sir, — In your issue of the 13th inst., Dr. 
Eccles and Mr. Jordan describe a method of 
amplifying electrical low-frequency variations 
by the use of a subsidiary high- frequency 
oscillation. As we have recently been carrying 
out some experiments of a different character, 
which also emphasise the utility of this method, 
it is perhaps worth while to communicate one 
of our preliminary results. А self-excited triode 
hizh-frequency generator can be used as a very 
efficient low-frequency amplifier, the low-fre- 
quency voltage amplification factor under such 
conditions being quite different from the natural 
factor of the tube. Thus it has been possible 
to produce a voltage amplification of 40 with 
a tube possessing a natural factor of 10. The 
circuits we used are different from those 
described by the above-mentioned authors. 
but have one principle in common—the use of 

a subsidiary high-frequency oscillation. 

We are, etc. 

E. V. APPLETON. 
Cavendish Laboratory, MARY TAYLOR. 

Cambridge. 

August 20. 


Hourly Weather Reports.— The Air Ministry, 
in an Official Notice to Airmen, details innovations 
recently introduced in the dissemination of meteora- 
logical forecasts by wireless telegraphy for the use 
of aircraft. Reports are issued from the Croydon 
aerodrome оп 9100 metres C.W. each day. including 
Sundays, at hourly intervals between 7.30 a.m. 
G.M.T. and 4.35 p.m.. the data in each consisting 
of observations made 35 minutes previously at the 
following places :—- Felixstowe, Croydon, Biggin Hill, 
Lympne, Beachy Head, Botley Hill. (North Devon). 
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In addition to the usual information, the messages 
include the direction and speed of low cloud, the 
character of the sea-swell, and the visibility towards 
the sea as distinguished from that over the land, 
the latter feature being observed at various points 
along the Channel coast. Reports of a similar 
character are also issued on the same wavelength 
from Le Bourget seven times daily, observations 
transmitted in this case being delivered from St. 
Inglevert, Abbeville, Maubeuge, Havre, and Le 
Bourget. 

The BrittSh Association.— The only paper 
delivered upon the subject of Wireless Telegraphy 
this year was given by Prof. С. W. О. Howe. The 
subjects chosen were the efficiency of aerials and 
the power required for long-distance transmission. 
It was pointed out that the great discrepancies in 
the calculated values of the power required for 
long-distance transmission indicated the necessity 
for further research, mentioning that, as far as 
present knowledge went, the power required to 
transmit messages a distance of 10,000 km. might 
be either 10 k.w. ог 20,000 k.w., oranything between 
these two limits. 

. Another Shanghai Station.—-According to the 
Times, & powerful wireless station, which will be 
available for commercial and official purposes. is 
to be established at Shanghai. Already there are 
two stations of medium power and one of high 
power at this Far Eastern city. 

New Wireless Service.— The Naval Communi- 
cation Service began on August 17th, when com- 
mercial, private and press messages were accepted 
for transmission to France by wireless. Messages 
will also be accepted for Belgium, the Netherlands, 
Italy, Switzerland, Luxemburg, Czecho-Slovakia, 
and Jugo-Slavia, ria Lyons. 

Wireless Telephony at Sea.— Lord Liverpool, 
the retiring Governor-General of New Zealand, who 
arrived at Southampton on August 2151 in the 
White Star liner Jonic had an interesting experience 
off the South of Ireland. He was awakened from 
sleep and told that Lord Jellicoe, the new Governor- 
General, wished to speak to him. Lord Jellicoe was 
then some miles away, on the outward-bound 
Corinthic. By means of wireless telephony, however. 
conversation and good wishes were exchanged. 

Commercial Wireless in France.— In order to 
improve the Lyons silk market a request has been 
made to the postal authorities for permission to use 
the wireless station near the city for the transmission 
of daily market rates to and from the Far East. 
It is found that a delay of ten to twelve days. 
necessitated in the case of messages by cable. 
seriously hampers business. The wireless station 
is already used by a Japanese business agency, and 
by the American Press.---The- Times. 

Private Wireless Installations.— Messrs. R. G. 
Dalgleish, coal exporters and shipowners, New- 
castle-on-Tyne, have been refused permission to 
install a private wireless set for communication 
with their ships. Tt is said by the Post Office that 
an adequate svstem of coast stations is in existence, 
and the station at Cullercoats serves тот all shipping 
on the Tvne. Private stations, the Post Office say. 
would entail heavy loss to the State, and would cause 


both contusion and »nterrerence. 
+. 
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WIRELESS TELEGRAPHS ON SHIPS 
NEW BOARD OF TRADE RULES* 


THE MERCHANT SHIPPING (WIRELESS TELEGRAPHY) RULES, 1920, 
DATED JULY 10тн, 1920, MADE BY THE BOARD OF TRADE UNDER 
THE MERCHANT SHIPPING (WIRELESS TELEGRAPHY) АСТ, 19191 


Interpretation. 
1.—In these Rules— 
The expression “ coasting trade 
in the British Islands. 
The number of hours occupied in a voyage from port to port means the normal 
number of hours occupied in a voyage between one port of call and the next. 


29 


means trade exclusively carried on between ports 


* 


Classification of Ships. 


2.—For the purposes of these Rules ships shall be classified as follows :— 
Class I. Ships carrying 200 persons or more which are not engaged in the coasting 
trade. 
Class II. Ships not engaged in the. coasting trade carrying 50 but less than 200 
persons and ships engaged in the coasting trade carrying 50 persons or more. 
Class III. Ships carrying less than 50 persons. 
In reckoning the number of persons carried by a ship there shall be included the normal crew 
of the ship and the maximum number of passengers permitted to be carried by the passenger 
certificate of the ship. 


Nature of Installation. 


3.—The installation shall comply with the requirements of the International Radio- 
telegraph Convention, 1912, as modified by any other international agreement (and in particular 
the International Convention of Safety of Life at Sea, 1914), or of any international agreement 
by which the said Convention of 1912 may be superseded. 

4.—The installation shall be of the spark or interrupted continuous wave type. 

5.—(1) The installation shall include a normal installation and an emergency installation, 
except that where the normal installation complies with the requirements of this rule as to 
emergency installations as well as those as to normal installations а normal installation alone 
shall suffice. | 

(2) A normal installation must be capable of transmitting clearly perceptible signals from 
ship to ship over a range of at least 100 nautical miles by day under normal conditions and 
circumstances. 

(3) An emergency installation must include an independent source of energy capable of 
being put into operation rapidly and of working for at least six continuous hours with a minimum 
range from ship to ship of 80 nautical miles for ships of Class I., and 50 nautical miles for ships 
of Classes II. and III., and such independent source of energy must be capable of being worked 
for at least six continuous hours independently from the source of propelling power for the 
ship, the steam supply system and the main electricity supply system. - 

(4) For the purposes of this rule an installation shall be deemed to comply with the above 
requirements as to range if it is able to maintain Communication on a 600 metre wave at a range 


P Statutory Rules. and Orders, No. 976 ої 19: 20. ЕТ and 10 Сео. 5, c. 38. 
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of one and a half times the number of nautical miles hereinbefore respectively prescribed over sea 
by day with a Post Office Standard Station when employing a receiver without amplification 
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devices. 


6.— There shall be provided те the bridge and the wireless telegraph room means of 
communication by voice pipe, telephone or other means and an operator or watcher when on 
duty shall not leave the wireless telegraph room to deliver messages or to call his relief. 


Ships not Fitted with Approved Automatic Apparatus. 


7.—If not fitted with an approved automatic apparatus for registering the signal of distress— 
(1) A ship of Class I. shall carry certificated operators in accordance with the following 
table, and while at sea a certificated operator shall be always on watch :— 


Nature of Voyage. 


(a) Voyage exceeding 48 hours from port 
to port 


(^ Voyage exceeding 8 hours but not 
exceeding 48 hours from port to port. 

(с) Voyage not exceeding 8 hours from 
port to port. 


Number and Grade of Operators. 


Three operators, of whom one shall hold 
a First Grade Certificate, and not more 
than one a Third Grade Certificate. 

Two operators of whom one shall hold a 
First or a Second Grade Certificate. 

One operator who shall hold a First or a 
Second Grade certificate. 


үп) A ship of Class II. shall carry certificated operators and certificated watchers in 
accordance with the following table, and while at sea a certificated operator shall 
always be on watch at the times specified in the Schedule to these Rules, and either 
a certificated operator or a certificated watcher shall always be on watch at other 


climes. 


Nature of Voyage. 


(а) Voyage exceeding 48 hours from port 


to port. 


(2) Voyage exceeding 8 hours but not 


exceeding 48 hours from port to port. 
(с) Voyage not exceeding 8 hours from 
port to port. 


Number and Grade of Operators and 
Watchers. 


One operator who shall hold a First or a 
second Grade certificate, and two watchers. 

One operator who shall hold a First or a 
a Second Grade certificate, and one watcher. 

One operator who shall hold a First 
or a Second Grade certificate. 


(iti) A ship of Class III shall carry one operator who shall hold a First or a Second 
Grade certificate, and while at sea the operator shall always be on watch at the 


times specified in the Schedule to these Rules 


Ships Fitted with Approved Automatic Apparatus. 


8.—In the event of an automatic apparatus for registering the signal of distress being 
approved by the Board of Trade and the Postmaster-General a ship of Class III. shall be fitted 
with such apparatus unless the duration of the voyage on which it is employed does not exceed 
eight hours from port to port, but in such a case the operator shall be on watch during the whole 
time of the voyage. n 
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9.—]f fitted with automatic apparatus for registering the signal of distress approved as 


aforesaid :— 


(i) 


A ship of Class I. shall carry certificated operators in accordance with the following 


_ table and while at sea a certificated operator shall always be on watch during 


the times specified in the Schedule to these Rules, and a watch shall be maintained 
at all other times either by a certificated operator, or by a watcher, or by means 
of the approved automatic apparatus. 


Nature of Voyage. Number and Grade of Operators. 


(а) Voyage exceeding 48 hours from port Two operators, one of whom shall hold a 


to port. First Grade certificate. 
(^) Voyage not exceeding 48 hours from One operator who shall hold a First or a 
port to port. Second Grade certificate. _ 


(ii 


(iii) 


A ship of Class II. shall carry one operator who shall hold a First or a Second 
Grade certificate, and while at sea the operator shall be on watch during the times 
specified in the Schedule to these Rules, and a watch shall be maintained at all 
other times either by an operator, or by a watcher, or by means of the approved 
automatic apparatus. | 

A ship of Class III. shall carry one operator who shall hold a First or a Second 
Grade certificate, and while at sea the operator shall be on watch during the titnes 
specified in the Schedule to these Rules, and a watch shall be maintained at all 
other times either by an operator, or by a watcher, or by means of the approved 
automatic apparatus. | 


Provided that if a ship of Class III. is fitted with an automatic apparatus for registering 
the signal of distress and with an automatic apparatus for registering the ship’s own distinguishing 
signal, both of which have been approved by the Board of Trade and the Postmaster-General, 
the operator shall not, while the ship is more than 150 nautical miles from any coast station, 
be required to be on watch at the times specified in the Schedule to these Rules. 


Qualifications of Operators. 


10.—(1) Operators shall be graded into three grades in accordance with Rules to be made 
by the Postmaster-General with the concurrence of the Board of Trade and watchers shall be 
certificated by the Postmaster-General. 


(2) Until graded in accordance with such Rules as aforesaid :— 


(1) 


An operator who holds the Postmaster-General’s First Class Certificate of 
Proficiency and who has had three years’ experience as an operator may be 
employed as if he held a First Grade certificate, but if an operator holding a First 
Grade certificate is available an operator holding a First Class certificate shall not 
be so employed on a ship of Class І. which is required by these Rules to carry three 
operators. 

An operator who holds the Postmaster-General’s First or Second Class certificate 
of Proficiency and who has had one year’s experience as an operator may be em- 
ployed as if he held a Second Grade certificate. 

An operator who holds the Postmaster-General's First or Second Class certificate 
of Proficiency and who has had less than one year's experience as an operator may 


be employed as if he held a "Third Grade certificate. 
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11.— The Postmaster-General may accept certificates granted to operators by the 
Government of any part of His Majesty's Dominions or of a foreign country in pursuance of 
the regulations annexed to any International Radiotelegraph Convention for the time being in 


force. | 
12.—These Rules shall come into operation on the Ist day of September, 1920. 


* 


Schedule, 


^[1Mrzs or WATCH FOR SHIPS REQUIRED TO CARRY ONE oR Two OPERATORS. 


| Times of Watch Times of Watch 

| ! for One Operator, | tor Two Operators 
Zones. | Western Limit. ' Eastern Limit. Greenwich Greenwich 

| Mean Time. Mean Time. 
| 


l 


A. | 
Eastern Atlantic, | Meridian of | Meridian of 30? E. to | fron 8h. {о 10 Һ. from 
Mediterranean, 30° W., Coast the South of the 12h. ,, 14 h. 


North Sea, of Greenland. Coast of Africa. 16h. „ 18h. | 1 » 18 h. 
Baltic, Western Eastern limit of 20h. „p 22h. | 2 » 22h 
Arctic Sea. Mediterranean, 


Black Sea, and of 
the Baltic, 30? E. to 
the North of Coast | 
of Norway. Ў 


— i ——— ——— ———— —M — 


B. 
Indian Ocean, | Eastern Limit of RERUMS MNA Meridian of 90? E... | from Oh. to 2h. from Oh. to 2h. 


Eastern Arctic Zone A. | 12 h. ,, 14 h. 4 h. ,. 10h. 
Sea. de | 16 h. ,, 18h. 12 h. ,, 14 h. 
20 h. ,, 22 h. 16 h. ,, 18h. 
20h. ,, 24h 

guam лыы „л м ш е лш = ` ———— € 

C. . 

China Sea, West- | Eastern Limit of | Meridian of 160° E. | from Oh. to 2h. from Oh.to 6h 
ern Pacific Zone B. 41h. ,, 6h 8h. ,, 10h 
Ocean. 12 h. ,, 14h. | 12 h. ,, 14h 

20 h. ,, 22h. | 16h. ,, 22h 

Central Pacific | Eastern Limit of | Meridian of 140° W. | from Oh. to 2h. from Oh. to 2h. 

Ocean. Zone С. 4h. , Oh. | 4h. , 6h. 
! 8h. ,, 10h. | 8h. ,, 10h. 

| 20 h. ,, 22 h. 12 h. ,, 18 h. 

| 20 h. ,, 24 h. 

Eastern Pacific ' Eastern Limit of | Meridian of 70° W. | fron Oh. to 2h. fron Oh.to 2h. 
Ocean. i Zone D. Nouth of the Coast 4h. , Oh. 4h., 6h. 

| of America, West 16 h. ,, I8 h. 6 h. ,, 14 h. 
| Coast of America. 20h... 22 h. 16 h. ,. 22 h. 

F. | ! 

Western Atlantic | Meridian of | Meridian of 30? W.. | from Oh. to 2 h. | from Oh. to 2h. 
Ocean and Gulf 70° W. South of Coast of Greenland. Ih. ,, I4 h. | 4 h. ,, 10h. 
of Mexico. the Coast of 16h. ,, Wh. : 12 h. ,, 18 h. 

America, East | 20h. ,, 22 h. 20 h. ,, 22 h. 
г Coast of | 
| America. d 
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i c. 


TIMES OF WATCH FOR SHIPS REQUIRED TO CARRY ONE OR 
TWO OPERATORS 


TIME (c.MT) А 
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The white portion of the above diagram represents the average light hours and the shaded portion the dark hours. 


The interrupted shaded bands show the hours at which an 
respectively, when a continuous service is not maintained. 
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operator is to be on watch in ships carrying one or two operators 


THE P.M.G. EXAMINATION 


Addendum to Appendix V. 


of the Postmaster-General's 


Handbook 


After the 1st January, 1921, candidates for the 
Postmaster-General's certificate will be required 
to satisfy the examiners in а written examination 
in addition to the practical examination outlined 
in paragraph 2, Appendix V. There will be two 
papers of two hours each. 

The scope of the examination is entirely ele- 
mentary. The following syllabus is given in detail 
for the purpose of indicating to teachers the limits 
to which their courses need extend. The knowledge 
of mathematics required will not exceed simple 
arithmetic and algebra up to simple equations. 


ELECTRICITY AND MAGNETISM. 


Magnetism.—Poles of magnets. Force between 
poles. Magnetic moment. Magnetic field of force. 
Strength of magnetic field. Materials for magnets. 
Permeability. Residual magnetism. Methods of 
magnetisation. Elementary notions of terrestrial 
magnetism. 

General Electrical Phenomena.— Elementary no- 
tions of molecules, atoms, tons and electrons. 
Flementary explanation of charge, current, re- 
sistance, potential and potential difference. Attrac- 
tion and repulsion of charged bodies. Spark and 
brush discharges. 

Condensers.— Elementary theory. Seatof charge: 
Capacity. Formula for calculation of capacity of 
parallel plate condensers. Material for condensers. 
Effect on capacity of charge of dielectric in a 
condenser. Units of capacity. Limit of charge. 
Energy stored. Methods of joining up, and simple 
calculations of joint capacities. 

Atmospheric Electricity.—KElementary theory of 
thunderstorms. Lightning conductors. 

Electric Currents.— Elementary idea of production 
of currents by chemical action in primary cells. 
Positive and negative poles. Elementary notions 
of polarisation and local action. with methods of 
prevention in ‘Daniell " and *' Leclanché ” cells. 
Voltage and internal resistance of cells. Units of 
current, voltage, resistance. 

Dry Cells.--General construction and uses. 

Secondary Cells.—General principles of construc- 
tion and action. Care of cells. Capacity of cells. 
Methods and rates of charging. Indications of 
correct connections for charging. Testing polarity 
of charging mains. Maximum and minimum limits 
of voltage and specific gravity. Use of hvdrometer. 
Gassing. Causes of buckling and sulphating of 
plates. Testing condition of cells. Protective 
devices. 

Resistance.— Conductors and insulators. Resist- 
ance of a body depends on material, cross section, 
length, and temperature. 

Ohm's Law.—Statement and simple calculations. 
Joining up resistances in parallel and series. 
Calculations of currents in simple branched con- 
ductors. Joining up cells in parallel and series. 

Direct Currents.— Elementary magnetic, heating 


and chemical effects. Distribution of magnetic 
field round a wire conveying а current. 

Electro-Magnets.—General elementary principles. 
Solenoids. Ampere turns. Elementary notions 
of а magnetic circuit. 

Electromagnetic Induction.—Effect of relative 
motion Dpetween conductors and magnetic fields. 
Eddy currents. Elementary notions of self induction 
and mutual induction. Unit of inductance. 

Alternating Currents.—General elementary princi- 
ples. Frequency. Elementary ideas of effect of 
capacity and inductance in producing phase 
alterations. | 

Voltmeters and Ammceters.— Elementary principles 
of construction. Moving coil and hot wire in- 
struments. Use of. Methods of joining in a 
circuit. 

Power.— Definition. 
voltmeter and ammeter. 
power factor. 

Transformers.—Elementary principles of con- 
struction and action. 

Induction Coil.—Elementary principles of con- 
struction and action. 


TECHNICAL WIRELESS TELEGRAPHY. 


Ether Waves.—Elementary notions оп the 
transference of energy by ether waves, continuous 
and discontinuous (damped and undamped). 

Dyhamos.—Elementary theory of the process 
of obtaining D.C. from а dynamo. 

Motors.—Elementary principles of construction 
and action. Action of field regulators and starters. 
Care. 

Motor  Alternators.— Elementary principles of 
construction and action. 

Rotary | Converters. —Elementary principles of 
construction. Slip rings. Brushes. Speed and 
Frequency. D.C. and A.C. voltages. Protection 
devices (guard lamp, fuses, switches, ete. ). 

Charging Circuit.— Functions of apparatus usually 
included and method of connections. Keys, 
manipulative and magnetic. Measuring instru- 
ments. Pilot lamps. Fuses. Iron core induct- 
ances. Choking coils. 

Transformers.—Use of, in wireless installations. 
Ratio of transformation. Multiple windings of 
coils, and methods of joining up. Testing of coils 
for faults. 

Resonance in Charging Circuit. —Natural fre. 
quency of а circuit. Elementary notions of 
resonance. Use of iron-core inductance and field 
regulator ih obtaining resonance. Effect of re- 
sonance on power. Indications of lack oi resonance. 
Probable re.adjustments required to maintain 
resonance on change of capacity, etc., in secondary 
circuit. 

Oscillatory Currents.—Method of production by 
spark discharge. Formule for frequency and wave- 
length. Elementary idea of damping. Desirability 


Units. Measurement by 
Elementary notions of 
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of keeping resistance low. Elementary ideas of 
high írequency resistance. Method of changing 
wavelength. 

Closed Oscillatory Circuit. — Functions of apparatus 
usually employed. Methods of joining up. 

Main Condenaer.— Principles of construction for 
wireless installations. Energy and quantity of 
electricity stored. Risk of damage. Protective 
spark gaps. Methods of testing. 

Dischargers.—Fixed апа rotary (synchronous 
and asynchronous). Quenched spark. Adjustments. 
Elementary theory. Advantages and disadvantages 
of the various types. 

. Spark Frequency.—Definition. Advantages of 
- high spark frequency. Methods and effects of 
varying spark frequency. 

Oscillation Transformers.—Functions and adjust- 
ments. Resonance between oscillatory circuits. 
Principle of tuning circuits. 

Coupling.—Percentage of coupling. Inductive 
and direct. Methods and effects of variation. 

Radiating Circuit.—Essential difference between 
open and closed oscillatory circuits. Functions 
of apparatus usually employed and methods of 
connection. Secondary of oscillation transformer 
(jigger). Aerial tuning inductance. Arrangements 
for changing from '' send" to “ receive.” Use of 
short-wave condenser. Tuning lamp. Aerial am- 
meter. 

Aerial.—General types. Elementary notions of 
properties of different types. Inductance and capa- 
city of aerials. Function of the “ earth." Necessity 
for high insulation of aerial. Type of insulators 
used. 

“ Plain: Aerial." —Principle of transmission by 
plain aerial. Advantages and disadvantages. 


Induction Coil.—Use of induction coil in wireless 
circuits. 

Reception.—General principles of reception. 

Tuning Received Signals.—Types of tuning 
circuits usually employed and methods of connection. 
Functions of aerial tuning condensers and in- 
ductances. Coupling. Protective devices. 

Telephones.—Elementary theory of telephone 
receivers. General construction. High and low 
resistance telephones. Telephone transformers. 

Magnetic Detector.—General principles. Con- 
struction and method of joining in circuit. Ad- 
justments. 

Crystal Detectors.— Properties of. Elementary 
notions of characteristic curves. Materials for 
detectors. Potentiometers. Principles of balanced 
crystals. 

Thermionic Valves.—Elementary theory of action 
of two and three electrode valves. 

Reception of Continuous Waves.— General princi- 
ple of heterodyne reception using three electrode 
valves. Simple circuits of detectors and amplifiers. 

Buzzers. — General principles of construction and 
use of testing buzzers. Tuned buzzers. 

Testing Apparatus.—Use of galvanometers (de- 
tectors) in testing for faults. Testing with cells 
and telephone receivers. 

C.W. and lI.C.W. Transmission.— Advantages 
of continuous wave transmission. 

Generation of H.F. oscillations by means of 
three electrode valves. Simple generating circuits. 
Methods of obtaining H.T. voltage for the anode 
circuit. Principles of interrupted continuous wave 
transmission. 

Diagrams.— Simple skeleton diagrams of circuits 
will be required. 


A WIRELESS CLUB FIELD DAY 


The Wireless and Experimental Association of Peckham at Work 


ARLIER in the year one of our 

members, who was probably provoked 

into a fit of optimism by a fleeting 

glimpse of sun,* suggested that we 

should arrange a field day. We 

agreed heartily, and sent in an application for 

official permission. After some delay the 

magical document arrived, and, having 

obtained the consent of the Camberwell 

Borough Council, we proceeded to One 

Tree Hill, Honor Oak, the scene of our 
activities. 

We took with us two power buzzers 


* A luminous, heat-giving body said to exist 93 
million miles from the earth. 


and some amplifiers, with two  6-volt 
accumulators and high tension batteries. 
One transmitting station and three receiving 
stations were set up as follows. At the ends 
of a base line forty feet long, two galvanised 
iron earth-pins were pushed into the stiff 


KARTH LINES 
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clay and connected with the power buzzer 
(see Fig.) by lengths of 3/22 copper wire. 
The receiving stations consisted merely of 
similar pins stuck in the ground and connected 
to the headgear telephones. 

The ammeter on the buzzer showed 
0-5 ampere when working with 12 volts, 
so that we were well within the 10 watts 
allowed by our permit. А small motor- 
cycle spark coil with 4 volts on the primarv 
and the secondary connected direct to the 
sending circuit did not give such good 
results. 

As soon as the receiving stations announced 
the receipt of healthy signals our Secretary 
began to transmit at about ten words a minute, 
and did not desist until he had ploughed 
through a column of the Evening News. 
5o little did we desire the embarrassing juvenile 


THE WIRELESS WORLD 


audience that usually springs up like magic 
in the vicinity of a “show,” that we hid as 
much as possible in the folds of the ground, 
so successfully, in fact, that a newspaper 
reporter who was hunting for us failed to 
find us. 

To wireless club enthusiasts who desire to 
improve their Morse reading amidst open air 
surroundings all the participators in our 


‘test recommend the same arrangement, as 


being easy to carry out, and involving no 
“jamming.” 

The writer has succeeded in signalling 
over a surprising distance with a small buzzer 
and a pocket lamp battery, so our readers 
need not despair if a power buzzer is un- 
obtainable. 

[We shall be pleased to receive other accounts 
of similar outings. —ED. | 


STORM WARNINGS BY WIRELESS 


SYSTEM of wireless telegraphy 

storm signals for the coasts of 

France has been established by 

the French Government. The 

system embraces transmission by 

the Eiffel Tower and by the stations here 

given, when the weather forecast shows the 

wind to exceed 50 feet per second (force 7 

on Beaufort’s scale) The French coast 

has been divided into four areas, viz. :— 

“ Manche" (English Channel), “Bretagne " 

(entrance to English Channel, south coast of 

Brittany and northern part of the Bay of 

Biscay), * Océan" (from the Loire to the 

Spanish frontier, including the central and 

southern parts of the Bay of Biscay), 

* Mediterranean". (French coast. in the 
Mediterranean). 

The signals are sent en clair, giving the 
name of the area threatened and the probable 
direction from which the wind may be ex- 
pected, Eiffel “Tower (FL) transmits at 


0945, 1600 and 2330 G.M.T. on 2,500 
metres wavelength, immediately after the 
daily weather bulletin, and again at 1100 on 
3,200 metres, after the press message which 
follows the 1045 time signal. 

Cherbourg (FUC), Brest (FUE), Lorient 
(FUN), Rochefort (FUR), Toulon (FUT), 
and Ajaccio (FUI), also transmit warnings, 
as soon as they are received by land line, or 
from FL, on a 600 metres wave. ‘These 
latter stations first send out the International 
safety signal TTT. This is followed a 
minute later by the storm signal, which is 
repeated three times at intervals of ten minutes. 

FUC, FUE, FUN, FUR transmit signals 
concerning “ Manche," “ Bretagne" and 
“ Océan," FUT and FUI concerning the 
* Mediterranean". area. When the trans- 
mitting time does not coincide with the 
watch keeping hours of ships carrying one 
operator the message Is repeated at the com- 
mencement of the succeeding watch. 


* Admiralty Notice to Mariners, No. 1236 of 1920. 
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The Wireless Society of London. 


The Wireless Society of London commence their 
new session with a lecture on 30th September, 
at 6 p.m., in the Lecture Hall of the Institu- 
tion of Civil Engineers, Great George Street, 
Westminster. 

The lecturer is to be Mr. Maurice Child, one of 
the Committee of this Society, and he will give his 
personal experiences in the construction and working 
of a H.F. amplifier. Since the last session closed 
large numbers of applications for membership have 
been received, and these will be balloted for at the 
September meeting. 

It is gratifying to note that many more provincial 
Societies have made application for affiliation, and 
it is hoped that those Clubs that are not yet 
affiliated will come into line at an early date. 
Particulars of the Society, application forms for 
membership, etc., may be obtained from the 
Hon. Secretary, Mr. Leslie McMichael, M.I.R.E., 
32, Quex Road, West Hampstead, N.W.6. 


Wireless and Experimental Association. 
(A Giliated with the Wireless Society of London.) 


At а meeting on August 25th, a 15-minutes’ 
buzzer practice and keying instruction were 
followed by our genial General Manager, 
Mr. C. Sanders, producing from under his hat a 
miniature receiving set. The outside dimensions of 
the box were '2 inches by 2} inches by 3] inches, 
and with it he had received signals up to 1.400 
metres. It comprised a tuned primary and secon- 
dary, with variable condenser and crystal detector, 
aud displayed the marvellous ingenuity and 
boundless patience necessary to make this bijou 
set. 

Our Chairman, Мг. A. W. Knight. then described 
with examples, a new telephone set he is construct. 
ing. Mr. Kloots, with the aid of the gas and water 
mains, then told us what Eilvese, (Hanover), was 
saving, and tuned in Horsea with remarkable 
strength.— Hon. Secretary, Mr. G. Sutton, Melford 
House, 18, Melford Road, E. Dulwich. 


Manchester Wireless Societv. 
(Affiliated with the Wircless Society of London.) 


It will be of interest to embryo experts to know 
that the lines on which the Society works appeals 
to them rather than to the more advanced students. 
No knowledge of wireless is required to qualify for 
membership, but the applicant must show con- 
clusively that: he intends to take the matter up 
seriously with a view to assisting in every possible 
way the aims of the Society. Especially are those 
in the electrical profession requested to take an 
interest in this science, as there are many electrical 
subjects closely allied with wireless telegraphy and 
telephony. 

A special Advisory Committee deals with Corres- 
ponding or Associate members and those residing 
in the Manchester district who become full mem- 
bers and are entitled to use the various apparatus 
which is installed at headquarters; One merniber, 
who had endeavoured in vain to obtain messages 


on а complete receiving set for three months prior 
to enrolling as a member, was requested to bring 
his set with him the following evening, and within 
half-an-hour the owner had the pleasure of receiving 
his first message on a small frame aerial used for 
testing. Since that time he has had no difficulty 
in receiving all the European routine stations. So 
much for the amateur. 

Аз regards the more advanced students, they 
will tind that many a pleasant hour can be passed at 
the Clubrooms, the winter programme being 
exceptionally attractive in the way of lectures, 
demonstrations, conducted parties to various works, 
stations, etc. 

The Hon. Secretary will be pleased to supply all 
particulars and answer any questions which corres- 
pondents consider necessary regarding member- 
ship.—-Address: Hon. Secretary, Mr. Y. W. Р, 
Evans, 7, Clitheroe Road, Longsight, Manchester. 


North Middlesex Wireless Club. 
(A filiated with the Wireless Society of London.) 


The Club continues to hold its meetings fort- 
nightly, and although during the holiday season 
the attendance has fallen off, it is anticipated that 
by the middle of September the meetings will show 
a greater increase in the number of members than 
ever. By that date the lecture evenings will have 
been resumed, and members will be getting busy 
with their experiments, At the meeting held on 
August 25th it was hoped to be able to receive 
some special signals, but unfortunately it was 
found that an accident had happened to the Club's 
aerial, and although this was temporarily fixed up, 
the results were disappointing. Full particulars 
of the Club may be obtained from the Hon. Secre- 
tary, E. H. Savage, Nithsdale, Eversley Park 
Road, Winchmore Hill, N.2]1. 


The Bristol and District Wireless 
Association. 


( A filiated with the Wireless Society of London.) 


Meetines of this Association were resumed on 
Friday, September lth, at 11, Leigh Road, 
Ооп. 

Will candidates for membership please notify the 
Secretary of the Association at the above address 
as soon as possible. 

There are larze numbers of amateurs in Bristol 
and district who appear to be unaware of the 
existence of tho Association. If they read the 
Wireless World, and see this report, it is hoped 
that thev will Le enlizhtened.— Alan W. Fawcett, 
Hon. Secretary. 


Liverpool Wireless Association. 
(Affiliated with the Wireless Society of London.) 


The above Association held a practical demon- 
stration in Wireless Teleeraphy (Reception only) 
at Calderstone Park, Liverpool, on Saturday, 
August 21st, which was well attended by members 
and friends. Experiments were carried out on 
both valve and crystal reception. A simple one- 
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wire aerial was formed by attachments to trees, 
а pond near by assisting in obtaining an earth. 
Very satisfactory signals were obtained. The 
weather, however, was somewhat cold and windy. 
and not ideal for sitting out. 

An excellent tea was afterwards partaken of at 
the café situated in the grounds. and this was 
followed by a very good musical programme 
rendered by the Wavertree Male Voice Choir. 
Altogether a most enjoyable time was spent, and 
it is hoped this will be the forerunner of many 
other such outings. 

Applications for membership should be addressed 
to Mr. S. Frith, Hon. Secretary, 6, Cambridge Road, 
Crosby 


Burton-on-Trent Wireless Club. 
(Affiliated with the Wireless Society of London.) 


During the summer months a correspondence 
section, has been formed. A series of papers on 
" How to Make a Wireless Receiving Set " have 
been prepared by a Sub-Committee of members, 
and will be forwarded to those corresponding 
members requiring information. The Sub-Com- 
mittee also advises members on other questions 
relating to experiments in wireless. 

Several members of the Club have been busy 
erecting apparatus during the summer. It is 
hoped to recommence winter operations in a few 
week's time. The present membership of the Club 
is fifty. 

Persons wishing to become corresponding mem- 
bers (annual subscription, 5s.) should communicate 
with the Hon. Secretary, Mr. R. Rose, 214, Belve- 
dere Road, Burton-on-Trent. 


Leicestershire Radio Society. 
(Affiliated with the Wireless Society of London.) 
A meeting of this Society was held on August 

27th, Mr. C. T. Atkinson, Vice-Chairman, presiding. 


During the first part of the evening the members ` 


of the Society present divided up into small com- 
panies for the purpose of Morse practice. During 
the business proceedings the newly-appointed 
Secretary reported that in future the headquarters 
of the Society would be at the Vaughan Working 
Men's College. Great Central Street. Mr. H. Dyson 
then gave a demonstration on “ Honeycomb ” 
coils, and after pointing out the advantages of 
“ Honeycomb ” over other tuning coils, and of the 
system of capacity tuning, made possible by a 
proper use of same, Mr. Dyson wound a coil before 
the members. The process proved so easy that 
several members showed their grasp of the subject 
bv taking turns at winding the coil. A method of 
winding: honeycomb coils on a lathe was described 
and also a method of winding duo-lateral coil. The 
demonstration was greatly appreciated by the 
members, and in well.chosen words the Chairman 
suitably thanked the speaker. 

The Society is hoping to extend its activities 
during the coming winter session, and those resident 
in the County of Leicestershire who are interested 
in the study of wireless will be welcomed Бу the 
Society. The Secretary, Mr. W. E. Dent, *' Clare- 
mont," 45, Baden Hoad, Leicester, will be glad to 
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give information to all who may be interested with 
a view to membership. 


Stockport Wireless Society. 


The weekly meeting of the above Society was 
held on Friday last. August 20th. "The Chairman, 
Mr. Н. C. Woodhall, presided over а good attend- 
ance, and at the conclusion of business discussion 
the Secretary gave an interesting lecture on In- 
duction Coils and Transformers. The lecture was 
made particularly lucid by means of blackboard 
illustrations and sketches, a very interesting 
discussion taking place at its conclusion. Major 
Swart then gave an interesting discourse on present 
day detectors. The lecture was ably given and 
illustrated by the exhibition of à portable valve 
set in which every member was keenly interested. 

On August 27th, at the Rechabites Hall. some 
sixty members, friends and visitors, assembled at 
а dance and wireless demonstration, arranged by 
the Society. 

At 9 p.m. the demonstration took place, and 
proved of great interest to all present. The Secre- 
tary, addressing the assembly, dealt brieflv with 
the wonderful developments in wireless telegraphy 
and telephony, and stated that members welcomed 
the opportunity of giving so many laymen a prac- 
tical demonstration of the possibilities of wireless. 
Calling attention to the six-valve set (installed bv 
Messrs. Faure, Swart, Woodhall and Emerson), he 
announced that a transmission by telephony over 
& distance of ten miles had been arranged by two 
members. A few minutes before 9 p.m. the pre- 
liminary whistle was duly picked up, and with the 
introductory ‘Hello! Stockport Wireless" the 
operators read snatches of news, which 
were also heard by a number of visitors in the 
multi-headgear. Following this the Secretary took 
down BYB Press. During the refreshment interval 
the Chairman, Mr. H. C. Woodhall, read the news 
as taken down by our 30-word man, Mr. 2. A. 
Faure. The remainder of the programme ensued, 
and we feel sure that both sections of the enter- 
tainment were well enjoyed. 

The Secretary would be glad if amateurs who 
heard the above-mentioned telephony transmission 
at 9 p.m. on August 27th would communicate with 
him. 

Will all members kindly note that the Winter 
Session commenced at the Foresters’ Hall, Church- 
gate, Stockport, on September 3rd. АП interested 
in wireless work and desirous of joining the above 
Society should cominunicate with the Hon. Secre- 
tary and Treasurer, Mr. Z. A. Faure, 3, Bank's Lane, 
Stockport. 


Bradford Wireless Society. 


A meeting of this Society was held on August 12th 
in the Club room at 5, Randall Street, but on 
account of the holidays few members were present. 
It is hoped to arrange & programme of lectures and 
papers for meetings throughout the winter session, 
and all members who are able to assist in this 
matter will oblige by communicating with the 
Secretary. Permits have been obtained for the 


* 
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erection of an installation at the Club room, and 
also for a portable set ; the latter not to be moved 
outside а radius of twenty miles. The membership 
book shows a total of 38 members and the Hon. 
Secretary, Mr. J. Bever, 85, Emm Lane, Bradford, 
would be glad to supply all information to whom. 
soever this report may have excited interest. 


Co-operation wanted at Portsmouth.—With 
& view to forming an amateur wireless club at 
Portsmouth, Mr. E. Martin, Jnr., of 200, Lake Road, 
Portsmouth, is seeking the assistance and co- 
operation of other amateurs in the district. Mr. 
Martin is not only willing to offer his services, but 
is also prepared to furnish а sum of £2.2s. in starting 
& satisfactory Club amongst those wireless enthusi- 
asts of Portsmouth, noms de plume of some of 
whom have appeared from time to time in our 
Questions and Answers columns. 


Enfield Amateurs.—A reader of this magazine, 


а resident of. Enfield, has communicated to us 
a desire to form a Wireless Club at Enfield or in its 
neighbourhood. Observing no less than three 
amateur aerials, all within proximity to his 
own, he is of the opinion that there is much which 
could be discussed between their owners with good 
advantage to all. Interested readers will please 
communicate with Mr. Geo. E. Barsham, 43, 
Landseer Road, Bush Hill Park, Enfield. N. 


Amateur Call-signs.—A number of enquiries 
have reached us concerning the identity of certain 
wireless stations, the call-signs of which are un- 
known to us. For the purpose of answering these 
enquiries where possible, and as a guide to other 
amateurs, will the readers of this paragraph who 
are in possession of transmitting licences kindly 
forward their call-signs to us for our information 
and the benefit of the ‘* Questions and Answers " 
column. 


TRANSATLANTIC TESTS FOR AMATEUR 
RECEIVERS. 


HE steady monotony of receiv- 
ing routine stations and signals 
which have no bearing on the 
amateur advancement as a 
whole, is to be pleasantly sub- 
stituted by work similar to the early experi- 
ments of bridging the Atlantic in the ’90’s. 

A number of American amateurs who have 
stations of various types along the Atlantic 
Coast are anxious to co-operate with British 
operators of receiving sets in this country, 
to establish a long distance amateur record. 

Those American operators who have 
established communication over distances in 
excess of one thousand miles with a transformer 
input of 1 k.w. or less would now like to 
make transatlantic tests with the assistance 
of one or more English experimental stations 
equipped with very sensitive receiving 
apparatus. 

The champions of spark transmitters 
believe that they can cover the distance with 
1 k.w. sets, while those who have vacuum tube 
transmitters are equally sure that it can be 
done as soon as cool weather, with the reduc- 
tion of static, sets in. Amateurs in this 
country who are willing to make the attempt 
are requested to communicate with Mr. 


M. B. Sleeper, Radio Editor, Everyday 
Engineering Magazine, 2 West 45th Street, 
New York City, through whom arrange- 
ments will be made with those experimenters 
who wish to attempt the transmission. 


That the project is not impractical is shown 
by the degree of efficiency attained by the 
English developments in high amplification 
and the success of the American experimenters 
with their transmitting equipment. "The 
accomplishment of this feat, with an input not 
exceeding 1 k.w., will create tremendous 
interest in amateur activities. It will bring 
about an increased mutual interest between 
the radio men of the two countries, and will 
be an achievement for the experimenters 
comparable to the first commercial trans- 
atlantic communication. 


We would point out to the amateur the 
immense interest such tests as these are able 
to afford, and hope in all sincerity that no 
stone will be left unturned to bring the 
experiment to a successful issue. At the 
conclusion of these transocean tests we will 
be pleased to receive photographs of the first 
successful apparatus, together with its descrip- 
tion, for publication in the Wireless World. 
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NOTE MAGNIFICATION WITH A 
H.F. AMPLIFIER 


N a recent article in the Electrician, by 

Dr. W. H. Eccles and Mr. F. W. Jordan, 

the authors discuss the possibility of 

utilising an amplifier designed for opera- 

tion at high or radio frequencies for the 
purpose of amplifying low frequency currents. 
In the case of a receiver picking up either 
ordinary continuous wave signals or radio- 
telephone signals, it is well-known that such 
received oscillations can be accurately 
amplified by means of ordinary radio frequency 
amplifiers, that is to say by amplitiers in which 
the coupling coils or condensers are designed 
to be suitable for operation at high frequencies. 
The reason for this is to be found in the fact 
that the modulation of the steady continuous 
waves is equivalent to a change of their 
frequency. If we represent the frequency of 
the wave oscillations by N and assume for 
the moment that the modulation current 
impressed upon them in the manner of a 
radiotelephone transmitter consists not of 
ordinary speech currents of irregular wave- 
form and frequency, but of a pure sine wave 
alternating current of frequency n, then the 
resultant frequency of the transmitted oscilla- 
tions will vary between N+” and N—z. 
since, however, м is usually small compared 
with N, the resultant change in frequency 
of the oscillations is on the whole quite 
small, and hence an amplifier designed for 
the frequency N will usually be easily able 
to amplify satisfactorily, currents of frequency 
N 4-n or of frequency N—n. 


This in brief is the principle of the arrange- 
ment suggested by Dr. Eccles, as he proposes 
that the low frequency currents to be amplified 
should be combined -with high frequency 
oscillations and thus be able to be amplified 
by a radio frequency ampliher. Опе of the 
arrangements described in the article is 
illustrated in Fig. 1. The low frequency 
currents for amplification are applied to the 
apparatus through the coupling transformer 
T,, connected in the anode circuit of the 


valve V. ‘This valve is arranged to set up 
steady undamped oscillations in the circuit 
LC by the action of the retroactive coupling 
M. ‘The low frequency currents impressed 
in the anode circuit through T cause the 
amplitude of these high frequency oscillations 
to vary in accordance with the wave shape of 


OA, 


DAs 


Fig. 1. 


the low frequency current, and thus the high 
frequency output from the terminals A, and 
A, likewise varies. “These terminals may be 
connected to the input of an ordinary radio 
frequency amplifier, and the whole current 
amplified. The output from the атрііһег 
may then be rectified, by which process the 
high frequency component is removed, leaving 
only the amplified low frequency current. It 
is stated that either speech or very low 
frequency currents may be amplified in this 
way without the least distortion. | 

Many arrangements of this apparatus, 
other than the one sketched in the figure, are 
possible, but the principle of their operation 
is the same in each case, so that further 
description Is unnecessary. As a matter of 
fact practically any of the well-known methods 
of radiotelephone modulation could be applied 
to this arrangement with good results. 
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WIRELESS TELEGRAPHY CALCULATIONS 


I. CONDENSERS. 


HE capacity of a condenser can 
be detined as the quantity of 
electricity required to raise its 
potential by one volt This 
can be expressed in symbols by 


C =ў where C is the capacity in farads, О is 
the quantity of current in coulombs, and И the 
potential in volts. The formula for calculat- 
ing the capacity of any condenser can be 
derived from the definition as follows :— 
Take the case of a pair of parallel plates 
separated by a small layer of air (Fig 1). 


Fig. 1. 


If a voltage V is applied to one of the plates, 
electric lines of force will extend across the 
whole space between the plates. These 
lines of force (or electric field) will depend 
for their intensity on the applied voltage and 
the distance between the plates. The held 


therefore is equal to "3 where ż is the thickness 


of the dielectric between the plates 


It is necessary here to introduce another 
definition which occurs in electrostatics, 
namely that of surface density. The surface 
density of an electric charge on a plate is 
the amount of electrification per unit of area 
at any point on the surface. То explain 
further :—If we charge any metal plate by 
some means, such as an influence machine, 
the charge will spread uniformly over the 
whole surface ; that ts, no part will be more 
strongly electrified than another. The in- 
tensity of this charge can be expressed as the 


amount of electrification per unit of area. 
Thus, of two plates one having ten units of 
electrification per square centimetre, and the ` 
other twenty, we should say the latter was 
charged twice as strongly as the first. 

In the case of the plates under considera- 
tion, if one is charged with a certain potential, 
the electric field between them will clearly 
depend on the strength of the charge. 

Calling the surface density p, the strength of 
electric field is equal to 4r Xp at any point 
оп the plate. — 

Equating this to the previous expression 
for the electric field, we have :— 

T d or p=- 
t Art 

To find the whole charge on the plates we 

have to multiply this expression by the area 


4; the charge, therefore, is 


Art 

If V is one volt, this expression will give 
the capacity of the condenser, with an air 
dielectric. “Thus :— 


A . 
C =. — absolute units. 
Art 


For other materials we must multiply this 
expression by the figure for the specific 
inductive capacity of the material. 

The S.I.C. of a dielectric, it will be re- 
membered, is the ratio of the capacity of a 
condenser with an air dielectric to that of a 
condenser with a dielectric of that particular 
material, 

Also, if we wish to express the capacity 
in microfarads, the expression must be divided 
by 9 x 10°. 

In its final form, therefore, the formula 
for the capacity of a condenser is— - 

C СТО ИЕ E un 

Art x 9 x 10? 
of the plates in square centimetres, ¢, the thick- 
ness of dielectric in centimetres, and & the 
specific inductive capacity. 

As an example, let us take the following :— 
Find the capacity of two plates each measuring 


where Z is the area 


461 


SEPTEMBER 18, 1920 


10 cms. x 20 cms., and separated by a layer 
of air ] mm. thick. 

The total area of the plates is 2x 10 x 20 
sq. cms. Ё Іп this case is unity. We have, 
therefore— 

C 400 
|» 47 x0:1x9x105 
| 

In the case of a condenser having many 
pairs of plates we must only consider the 
number of dielectrics between the outside 
plates. It will be seen that the number 


EE ar — 
Ба =н 
(b) (9 
Fig. 2. 
of plates in the condenser is one more 
than the number of thicknesses of dielectric. 
If we take л to represent the whole number of 
plates in any condenser, to find the capacity 
we must multiply the expression above by 

(n— 1). 

As a further example let us calculate the 
size of condenser required for a capacity of 
0-001 mfds. If, instead of air, we use some 
dielectric such as ebonite, or, better still, 
mica, the size of the condenser will be con- 
siderably reduced. The $.1.С. of mica is 
approximately 8, and a convenient thickness 


of sheet will be 0:25 mm. We have, there- 


fore :— 


 4x8x(n—1) | 
0-001 = 720-025 x 9 x 108 
. .001 
р а и 


8 

— 441 approximately. 
Г If we make n=11,(n—1) is 10, and 4 is 
therefore 44-1 sq. cms. ‘The area of each 
plate will be 22-05 sq. cms. А suitable 
dimension would be 5-5 cms. x 4 cms. 

'The condenser required, therefore, will 
consist of eleven sheets of tin foil or other 
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metal, 5-5 cms. x 4 cms., separated by mica 
sheet of 0-25 mm. thickness. 

Where condensers of large capacity are 
required it is sometimes convenient to calculate 
dimensions for several small condensers, 
and then connect them so that the whole 
arrangement will have the required capacity. 
Condensers may be connected either in series, 
in parallel or in a combination of both series 
and parallel (Fig. 2 a, b and c respectively). 
In the case of condensers connected in 
parallel, it is easily seen that this cor- 
responds in effect to one large condenser, 
since the whole of the plates on each 
side are connected to a common terminal. 
The total capacity of any number of con- 
densers in parallel is, therefore, the sum of the 
individual capacities. When the condensers 
are connected in series, however, the result 
is not so easily seen. 

Suppose two condensers connected in series 
had a certain voltage applied to them. The 
same quantity of electricity will flow through 
each, and therefore the voltage across. each 
condenser will be in proportion to its capacity. 


We have с=® where C is the total 


capacity of the condensers, and V is the 
voltage applied across them. 
For each individual condenser. 
EOM 
C,— 2 ап =% 
Where C, and C, are the separate capacities, 
and V, and V, the respective voltages across 
them. 


Also, ¥,+4V,=V. 
HEB 
Vez MED (а) 
Н HH 
ui OT 
- un | 
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Combining these expressions, we obtain— 


2 
=0(- +7) 
1 2 
1 1 
МЕО Е 
(д 
But С==, 


1 1, 1 
Therefore a= (с + c) 

That is, the effective capacity of two con- 
densers in series is equal to the reciprocal of the 
sum of the reciprocals of the capacity of each. 

Let us apply this result to find the capacity 
of two condensers (1) in parallel, (2? in series. 
If each condenser has a capacity of 0-001 
míd., the capacity of the two in parallel is 
2x0-001 or 0-002 microfarads. If they 


are connec‘ed in series— 


= 1 ES | у= 2 
C 40-001 0-001/ 0-001. 


„C= 009! 0.0005 mfd. 
| By having a number of condensers of the 
same capacity, it is possible to connect them 
to obtain a wide range of values. 
The following table shows how five con- 


densers of 1 mfd each can be connected for 


any value of capacity from 3 to 5 mfds. 


Arrangement. | Total 

| capacity. 

5 in series - - - -| 4mfd. 

З in series - - - -| 4$mfd. 

2 in series - - - - | $míd. 

4series; 1 parallel* - - | 14 mfd. 

2series; 3parallel® -  - | 34 mfd. 
3 in series, in parallel with 2 in | 

series* - - - -| mfd. 

З parallel - - - -|3 mfd. 

4 parallel  - - - -| 4 mfd. 

5 parallel - - - -|5 mfd. 


ramene o ar 
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The CONSTRUCTION of AMATEUR 
WIRELESS APPARATUS 


INDUCTANCE COILS (Part II.) 


HE tables and particulars of 

windings given in the last 

issue were for the calculation 

of the inductance of single 

layer solenoids. ‘This type of 

winding is suitable where space is not of much 

account, but where it is necessary to build up 

inductances in as small a space as possible, 
other methods of winding are adopted. 

There are several types of winding in 

practice, single layer, basket winding, honey- 

comb winding, machine winding, layer wind- 


ing and pile winding. In a recent article 
on the C.W. oscillator, we dealt with basket 
and honeycomb winding, and we will now 
describe the advantages and disadvantages 
of layer and pile winding. 


Layer. Windings. 
This type is shown in Fig. 1. The wire 
is wound backwards and forwards like a 
reel of cotton, until the required number of 
turns to give the required inductance is 
reached. As far as the inductance value is 
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concerned this is quite in order, but the 
self-capacity of the coil will be very high. 
This fact will be readily understood by con- 
sidering the potential difference between the 
ends of each layer at the point marked P in 


Fig. 1. 


Fig. 1. To overcome this difficulty a method 
of layer winding called pile winding ts used. 
Pile Windings. 

Figs. 2 and 3 illustrate this method quite 
clearly. Before winding, it is necessary to 
determine the number of turns of pile neces- 
sary to give the required inductance. 

To calculate the inductance, proceed to 
calculate as for a single layer solenoid, wound 
with wire of the gauge it is proposed to use, 
and multiply the values so found by the square 
of the number of piles it is proposed to use, 
Le, for a two-pile winding multiply by 


22— 4, or for three-pile multiply by 32— 9, 


ә 


Fig. 2. 
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and so on. This method of calculating will 
be found approximately correct. 

Having determined from the calculations 
the gauge of wire and the number of piles to 
be used, the winding may be proceeded with as 
follows. Assume that we wish to use a four- 
pile winding. Commence by winding four 
turns of wire and then take the wire back from 
the fourth turn on to the top of the first and 
second turns, and then wind three turns, which 
will lie between first and second, second and 
third, and third and fourth turns ; this brings 
us up to a total of 7 turns. The eighth 
turn must now be taken over, to lie between 
turns five and six, winding two turns which 
will bring us up to the ninth turn, completing 
the last layer with the tenth turn, which will 
lie between turns eight and nine. ‘The 


‘winding has now the cross sectional form of a 


pyramid. 


А Fig. 3. 


Now, to continue, the eleventh turn must 
lie on the former against turn number four, 
turn number twelve on eleven, thirteen on 
twelve, fourteen on thirteen, and fifteen on 
the former again, and so on in this manner 
until the required number of turns are reached. 
Fig. 2 shows clearly how the former is wound 
and if the wire is wound on to the former 
tightly, and the turns wound closely, no 


_ difficulty will be found in constructing a coil 


of this type. 
A two-pile winding is very easily made ; 
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first wind two turns, wind the third turn 
back on to the top of turns one and two, wind 
the fourth turn by the side of turn two, and 
proceed in exactly the same manner as in the 
four-pile example. 

The self-capacity of a pile wound coil is 
small, due to the fact that there is no great 
potential difference between any of the turns. 
An example illustrative of this point, and which 
arose in practice, may be of interest to 
-the reader. A former was wound with 180 
turns of No. 22 D.W.S. in three layers, 
61, 60 and 59 turns per layer. Its apparent 
inductance was 14,600 microhenries, and its 
natural wavelength 4,660 metres. "The 
former was used as a wavemeter inductance, 
and with a variable condenser, gave a maximum 
wavelength of 21,000 metres, while with 
the condenser at minimum the wavelength 
was 7,800 metres. This was not considered 
satisfactory, the minimum wavelength being 
too high. The self-capacity of the coil was 
measured and found to be 0 0011 micro- 
farad; this proved that the inductance 
measured (14,600 mhys.) was not correct. 
This result also showed why the minimum 


the coil has a low self-capacity. 


wavelength was so high; the capacity of 
the coi was higher than the minimum 
capacity of the condenser. 

The coil was rewound using a three-pile 
winding having 168 turns of No. 22 D.W.S. 
'The apparent inductance was found to be 
10,800 mhys., and the self-capacity 0-00004 
mfd. Its natural wavelength was 1,110 
metres. The wavelength range using the 
same variable condenser at minimum and 
maximum, was 6,000 to 20,000 metres. 


"Ihe coil was now considered satisfactory. 


The differences in the minimum wavelengths 
of each coil was due to the self-capacity of the 
coils only. 

I do not propose to discuss machine winding 
because the reader is not likely to require this 
type of coil. The coils are wound on a 
machine which feeds the wire on to the former 
by a travelling arm. ‘The wire, by means of 
this arm, is wound on to the former in a wave 
form, and by mechanical means is built up 
similar to pile winding, the result being that 
These 
machines are only set up where several coils 
of the same type are required. 
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A THOUSAND AND ONE 
FORMULAS. 


By S. GERNSBACK. 


New York: The Experimenter Publishing 
Company, Inc. Pp. 160. 


UR readers will forgive us, wehope, 
ifto describe this book we drag 
in once more the age-old joke 
about the curate's egg, and say 
that the volume under review is 

" good—in parts." We have here а hotch- 
potch—we say hotch-potch instead of pot 
pourri because our American friends strongly 
prefer the good old Anglo-Saxon—a hotch- 
potch of recipes for making most things from 
cement to soap. If this book sells the 
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American housewife will be robbed of her 
bottles, tins, corks, string, sealing-wax and 
every scrap of metal which she has stored up 
in the garret; she will be stupefied (and 
either bleached or dyed) with a variety of 
fumes and startled by explosions. Нег 
furniture will be glued and shellaced and 
stained—and improved in numerous other 
ways. 


є 


Many of the “ tips" described seem to be 
very useful, though here and there we detect 
some which are fine in theory, and according 
to the illustrations, but which we are afraid 
are likely to be feeble in practice. However, 
there is a fascinating variety of subjects dealt 
with, and we are certainly going to try our 
hand at some of them; апу genuine 
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* tinkerer "* is bound to love this book. Yet 
we are sorry to see many childish and useless 
parlour-tricks sandwiched in amongst really 
Ingenious contrivances and methods; for 
instance, the surreptitious treatment of a 
friend's cigarette papers with potassium nitrate 
Is a poor game for a youthful scientist, and 
the manufacture of coloured liquids, imitation 
volcanoes, and home-made fireworks, are 
matters more suitable for a boy's book of 
games. Knowing what we do of Mr. 
Gernsback's work we feel sure that for a 
later edition he will eradicate these wasteful 
and useless tricks and fill their places with 
* Ideas." 

We should like to know why in the body 
of the book we find atrocities like “ oxid,” 
“ tartrat,” “sulfat” and “ nitrat,” whereas 
in the appendix this truncated spelling is 
superseded by the older and original method. 
We are conservative over here—everybody 
tells us so—so that is why we bar “sulfat ” 
and mourn over “ oxid.” 


E. B. 


PRACTICAL AMATEUR 
WIRELESS STATIONS. 


Compiled by J. ANpREw Wuirte, Editor 
of The Wirelesi Age, New York: 
The Wireless Press Inc., pp. 136, fully 


illustrated. 5s. net. 


This little book is intended to serve as a 
guide to those amateurs in wireless, who are 
desirous of erecting their own stations. It 
does not present itself as being a textbook of 
wireless Communication “in the academic 
sense,” but proclaims its use in the fact that 
Its pages record the experiences of practical 
workers in the amateur and experimental 
worlds. 

The book opens with two chapters devoted 
to the learning of the Morse Code, and for 
those amateur clubs holding buzzer classes 
these chapters contain much that might prove 
of use to them. The general lay-out of the 


* Americaine : ** Bug." 
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buzzer class-room at the Marconi Institute, 
New York, is also given, with photographs. 
Chapter IV deals with the wiring of an 
amateur station, and how care should be 
taken not to endanger the residence by fire. 
Systems of wiring to house mains, together 
with gauges of wire, are given to aid those 
amateurs fortunate enough to possess trans- 
mitting licences. Only too often does the 
experimentalist neglect this subject of wiring, 
though at the same time it will be recognised 
that the power allowed in this country does 
not rate as high as that permitted to our 
American cousins. 

The book of experience is, undoubtedly, 
the book from which we may all reap the most 
benefit, and Chapters VI and VII give from 
experiences the best methods of erecting an 
efficient spark station, and the best aerial 
to adopt. 

Chapter X describes apparatus which any 
amateur can make, embracing such parts as 
cat-whisker detectors, rheostats, and quick 
break switches. To the experimenter with 
an aptitude for making apparatus, these 
chapters, though short, should prove of marked 


interest. 


WIRELESS TELEGRAPHY. 


Ву W. Н. Marcuant. (Second Eaition.) 
London: Sir Isaac Pitman & Sons, Ltd., 
pp. 302, 201 illustrations. 7s. 6d. net. 


Intended to serve as a handbook for the use 
of operators and students, this book is such that 
it will effectively aid those aspirants to the 
P.M.G.’s certificate. 

The various systems of wireless telegraphy 
most commonly in use are dealt with in a 
clear and interesting manner ; the apparatus 
described, though correct in detail, and still 
in use, is not sufficiently advanced to benefit 
the modern day student. Тһе underlying 
principles of wireless telegraphy are ever the 
same, but in these present years when the valve 
is rapidly supplanting the magnetic detector 
and crystal receiver, the student is likely to 
require a more advanced text-book. 


466 


QUESTIONS AND ANSWERS 


NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non technical sides of wireless work.. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only. and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 


dealt with before. (4) The Editor cannot undertake to reply to queries by post. 


(5) All queries must 


be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired. under a '* nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


V.E.S. (Alexandria) asks (1) If V24 valves are 
more sensitive than Q’s, as he has a 3 Q valve com- 
mercial receiver which gives little better results than 
a Type 31. (2) If any secondhand Multiple 
Tuners are procurable, and if so, at what price. (3) 
For an opinion of a set sketched (Fig. 1). 

(1) No. The set described must be either very 
poorly designed or there must be some fault in its 


Fig. 1. 


connections. Results should be very much better 
than with & crystal. (2) Enquire of the makers. 
(3) Set is of quite good type but the position of the 
potentiometer across the grid condenser of the first 
valve is an error of & very glaring nature. For 
successful working you will require a leak resistance 
of 3—5 megohms across the grid and filament of 
each valve. 


C.F.H. (Enfield) asks (1) Why inductances for 
crystal receiving sets are always wound on cardboard 
formers so that they are in single layers, whereas 
for valve sets the inductance consists of a coil of wire 
wound in a bundle. (2) Which of two circuits, 
of which he encloses diagrams, we should advise. 
(3) What would be the required amount of No. 27 
wire required for the А.Т.1. and the reaction coil to 
tune from 600 ms. up to 18,000 ms. 

(1) Crystal receiver inductances are wound in 
single layers (not necessarily or even often on 
cardboard formers) to keep down losses from self- 
capacity. The coils of valve receivers, as distinct 


from low-frequency amplifiers or aperiodic high- © 


frequency amplifiers in which bobbins may be used, 
are always wound іп single layers. Broadly 
speaking, a single layer coil is used when a strong 
response to а particular wavelength is required ; 
it has no other advantages. (2) No. 2. (3) The 
former for the A.T.I. would have to be at least 
16” in diameter and 30” long. You will require 
about 2 miles of the wire, or about 10—12 lbs. 


F.B.W. (West Ealing).—(1) If BBB is ex- 
pressed in millimetres and tenths the initial figure 
7 is omitted. If it is expressed in millibars and 
tenths the initial 9 or 10 is omitted. This informa- 
tion is given in the Year-Book for 1920, and 
whether BBB is given in millimetres or millibars 
should be clear to you from actual observations of 
the signals. (2) We have no information concerning 
2MN and 2MJ. They are probably experimental 
wireless telephony stations. 


F.B.Soc.E. (Congleton).—(1) No. (2) Nine 
months to & year, according to individual capa- 
bility. (3) “ Physically fit " means in this instance 
physically fit to perform the duties required. The 
question is actually settled by medical examina- 
tion. 


F.P. (Southport) asks (1) if a 110 volt A.C. 
supply can be used for the filament of a receiving 
valve, with a suitable series resistance. (2) If 
different plate volts would be required. (3) What 
should be the resistance of L.R. telephones for the 
telephone transformer described in the March issue. 
(4) How much resistance wire is needed for the 
potentiometer described in the May 15th issue. 
(5) If three Leclanche cells would be sufficient for 
a crystal. 

(1) No, there would be too much induction in 
the telephones. See reply to G.P.K. (Leeds) 
recently. (2) If this could be done there would 


‚Бе no necessity to alter the plate volts if the series 


resistance were put in in а suitable place. (3) Any 
value not very different from that of the L.R. 
side of the transiormer will do. (4) About } oz. 
(5) Yes. 


R.L.W. (Nottingham) asks (1) If in the present 
state of wireless telephony it 18 possitle to reproduce 
in an ordinary room, “ with no adulteration of sound 
whatsoever," vocal or instrumental music. (2) If 
such an experiment has been made, and if so with 
what measure of success. 

Absolute freedom from adulteration of tone is a 
state of perfection which is hardly likely to be 
attained as long as we have to make use of such 
imperfect instruments as the yramophone and 
telephone diaphragms, which are our present means 
of reproducing sound. Up to the limits imposed 
by our reproducers the quality of the results 
depends almost solely on the trouble and expense 
that the experimenter is prepared to undergo. 
Many experiments on these lines are continually 
being made, and roughly speaking the results in 
the best of them are а good deal better than those 
obtained with the gramophone record of similar 
music. 
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PILOT (Streatham) sends a diagram of a 
combined crystal and valve circuit. and asks (1) For 
criticism. (2) If a loading соф 1" x 24". with 
14 turns per inch will be suitable. (3) If the induct- 
ance of the loose coupler is too high—Primary 
1,500 mhys., Secondary 2.000 mhys. (4) Where 
he can get a diagram of a Mark IV 3 valve L.F. 
am plifier. 

(1) Set is all right for crystal working, but we 
do not like the suggested valve arrangement. 
You would get better results by applying the 
secondary circuit to the grid and filament of the 
valve in the usual manner ; or if you put it in the 
plate circuit as you show, put a crystal and tele- 
phones across it, using the valve for amplification, 
and the crystal for detection. (2) Yes. (3) 
Primary should be all right, secondary could with 
advantage have a good deal more inductance. 
(4) We are afraid we cannot say. You might try 
recent Signal Service manuals. 

Thanks for your appreciative remarks about the 
Wireless World. Аз to publishing weekly, we must 
give the fortnightly a longer trial first. 


H.P. (Stoke Newington) asks for instructions 
for making an inductance to tune to 3,000 ms. for 
^ crystal reception, the cou to fit in a box 5” x 4' x 4”. 
and having tappinga brought through the lid. 

You do not say what sort of circuit you propose 
to use, or what part of the circuit the coil is to be 
used for. If it is for the closed circuit inductance, 
wind it with No. 30 in a single layer on a cylindrical 
former 44" x 34". This will not be suitable for 
an A.T.L, which you would have to wind with 
more, and therefore thinner wire. The result 
would not be satisfactory, and you should use а 
larzer box, and more and thicker wire. 


W.H.D. (Elvet Moor) asks (1) how the H.F. 
resistance of an earth can be measured. (2) If there 
is any point in insulating an earth lead. (3) If 
the dis position of earth plates with regard to the aerial 
a ffects the strength of signals. (4) If No. 4 S.W.G. 
tron wire would make an efficient earth lead; he 
wishes to buy a good deal of this wire to obviate 
underground connections. 


(1) There are several possible methods, none 
of them very easy or convenient to work. One 
of the handiest depends on the fact that with a 
suitable transmitter the current in the aerial 
varies inversely as the total resistance in the aerial 
circuit, provided that everything else is kept 
exactly constant. If then the aerial is excited by 
the transmitter and the current measured: and 
a known resistance added to the aerial and the 
current again measured, we can derive an equation 
which will give us the total resistance in the aerial 
circuit. lf we subtract from this total resistance, 
the ohmic resistance of the aerial, and also its 
computed radiation resistance, the quantity left is 
the earth resistance required. (2) Very little. if 
any. (3) This is too big a subject to treat here. 
For small earth systems the manner of disposition 
is not very important, provided the plates are 
spread out as far as possible from each other. 
(4) Iron is not good for this purpose, owing to 
its large H.F. resistance, etc. If you use it you 
should use as many wires in parallel as possible. 


. Spark, musical note; 
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SPARKO (Whitley Bay) asks (1) For dimensions 
for loose coupler and А.Т.1. to receive from 300 to 
14,500 ms., with 70’ aerial and a crystal. (2) Is 
capacity of 0-000458 mfds. suitable for use with a 
crystal. (3) How a variable condenser can be easily 
made. (4) If distilled water can be used as a di- 
electric. (5) If a tikker can be used for tele phonic 
reception. (6) What wavelengths and times MUU 
and MFT use, and the times and wavelengths of 
FL press on C.W. 

(1) You will not get any useful results over such 
а range with crystal reception. See recent replies 
to similar queries. (2) Yes. (3) Consult page 
539, in December issue, for a simple type. (4) 
Distilled water is quite useless, it has much too 
high a conductivity. What is the matter with oil ? 
(5) No, a crystal gives quite good results for 
telephony, as explained several times recently. 
(6) Carnarvon; 0000 to 0100, CQ press; 0230, 
R.A.F. weather report; 0070, U.S.N. traftic to 
Constantinople and Venice ; 1420, weather report ; 
1630 to 2000, CQ press; 2000 to 2030, U.S.N. 
traffic as at 0070; 2030 to 2100, CQ press; all 
other times, commercial traffic to EAA and IDO. 
Wavelength, 14,000 metres, C.W. These pro- 
grammes are liable to alteration. Clifden; con- 
tinuous commercial service to Glace Bay (GB). 
wavelength, 5.800 metres. 
Eiffel Tower (FL) sends press on spark from 1500 
to 1530 on 2,500 metres, and on C.W. at 0800, 
1300 and 1620 (G.M.T). Four questions. please. 

L.S. (Wolverton) sends the following list of 
his apparatus :—loose coupler, 4,000 ms. variable 
condenser, capacity not stated. 4,000 ohms tele- 
phones, crystal detector, potentiometer, and battery. 
He asks (1) If with standard twin L aerial he should 
receive FL, other continental stations, and also 
Clifden. (2) If he needs any other instruments. 
(3) If a T aerial would do as well. 

(1) With suitable connections you should cer- 
tainly get FL and other continental stations. 
Clifden is more doubtful depending chiefly whether 
your loose coupler, which you describe as ** 4,000 
ms., ів generously designed or not. (2) An aerial 


. tuning condenser, while not essential, would facili- 


tate accurate tuning. (3) No, for small aerials 
the T tvpe is not so good as the L. 

G.H.P. (Kristiania) asks (1) Why his spark 
coil will not spark on A.C. with shorted hammer 
break (? hammer break shortened). (2) If an 
electrolytic break can he used in serics with a spark 
coil on 220 volts A.C. without a series resistance. 
(3) Whether L.R. or H.R. telephones should be used 
with galena. (4) What is the inductance of the A.T.I. 
in the crystal receiver described in the April Lith 
issuc, and how many tappings it has. 

(1) Probabiy the dimensions of the windings 
and core are quite unsuitable for the voltare and 
frequency you have used. (2) The usual forms 
are unsuitable for so high a voltage, even with a 
series resistance. You should step down with a 
transformer to about 60-80 volts. The ordinary 
electrolytic break is used on D.C. There does not 
appear, however, any reason why certain types 
should not be adapted for A.C. work. (3) Fairly 
high resistance. (4) Former 7” diameter by 9” 
long, wound with No. 24; about 5 tappings. 
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G.T., Junior (Dover) sends a sketch (Fig. 2a) 
of a proposed receiver for criticism. 

Fig. 2b shows а more efficient way of connecting 
up. The circuit is of a common elementary type, 


d (a) 


(6) 
Fig. 2. 


and, connected as we suggest, should give as good 
results as can be obtained in any other way with 
as little apparatus. 


E.H.D. (Kennington) asks (1) If tellurium gives 
better results than silicon. (2) Is а potentiometer 
necessary with tellurium. (3) Should tellurium be 
mounted as silicon, i.e., with steel wire contact. 
(4) If small pancake coils could be used for a loose 
coupler for a crystal receiver. 

(1) There is little difference, the results depending 
largely on the quality of the sample. (2) Potentio- 
meter not essential, but improves results. (3) Yes, 
or it can be used in conjunction with aluminium, 
or with silicon. (4) Yes. 


SPARKS (Sheffield) asks (1) For criticism of 
a 3-valve amplifier. (2) Is the presence of the 
Н.Е. bye- pass condenser A (value 0-001 mfd ) across 
the primary of the firat intervalve transformer detri- 
mental to the operation of the whole circuit as a 
L.F. amplifier. (3) When used as a Н.Е amplifier 
the primary B of the input transformer is still con- 
nected to the aerial terminal. Is this detrimental. 
(4) The intervalve transformers are wound јот 
high voltage valves and he wishes to use low voltage 
valves. Is much difference to be expected in the 
results. 

(1) О.К., but disconnect telephone transtormer 
when using H.R. telephones only. (2) No. (3) 
Not serious. ‘Would be better to arrange a blank 
stud in tuning switch, in order that this coil might 
be cut out altogether. (4) No. Same coils will 
do for either. 


G.S. (Birmingham) states he ia interested in 


' horizontal храп 235 ft., and down lead 70 ft. 


electricity from a medical point of view, and asks 
(1) If it would be possible to give a patient shocks 
by wireless, say up to a distance of 150 to 200 miles. 
(2) For the name of any firm manufacturing wireless 
apparatus. 

(1) With present resources, quite impracticable. 
(2) See advertisements in the Wireless World. 


C.U.L. (Brighton) asis (1) Will telephones of 
2,400 ohms do for wireless telephony. (2) Can 
wireless telephony signals or speech be heard by 
crystal detector. 

(1) Fairly well; rather too low for use without 
a transformer and too high for use with it. You 
should get best results by the former method. 
(2) Speech can be heard with & crystal receiver. 
We do not know what you mean by a wireless 
telephony signal. 


L.E.G. (Stafford) encloses a diagram of a circuit 
for wireless reception in which no particulars as to 
dimensions, etc., are тіреп. except that he thinks of 
using a pair of 1,000 ohme telephones. He asks— 
(1) If it is likely to work successfully or should he 
alter the gauge of wire in the resistance coil or increase 
the high tension, or would we suggest any other 
connections. (2) As he haa the aerial on the roof, 
would it be advisable to fiv a lightning conductor as 
well. 

(1) Your set is theoretically correct. We can 
sugpest no alterations of detail if vou give no 
particulars. (2) No; earth the aerial when not :n 
use. ` 

С.А. (Liverpool) asks (1) For the dimensions 
of a variable condenser of 0-0005 mfd. capacity, 
and particulars regarding construction. (2) For 
a formula for findina dimensions for capacities of 
variable condensera. 

(1) Construct a condenser as described in the 
issue of December, 1919, p. 539, only using 8 plates 
in one set and 7 plates in the other. (2) For a 
condenser with equal parallel plates the capacity 
is approximately given by the formula— 


_ kan 
«47d 
where C is capacity of condenser ; 
kis dielectric constant of material between 
plates (air= 1). 
n is total number of plates minus 1; 
a is area of overlap of plates ; 
d is distance between plates ; 
for a tubular condenser consisting of two cylinders, 
approximate formula 1s— 


Gasti 
log, 72 
Ti 
Where r, is radius of outer ; 
r,is radius of inner ; 
l is leugth of overlapping part of cylinders. 


W.J.T. (Lurgan) ashe (1) What is the maximum 
wavelength for efficient rece ption on a ship's T aerial ; 
(2) For 
approximate capacities and inductance for a type 
of circuit. shown, for the limit of wavelength given 
in anawer to previous question (3) Is it possible 
to get the 25,000 metre stations. | 
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(1) It is always difficult to give limits of this 
sort. However, with an aerial of this size, and & 
suitable set, you might get almost any station at 
present working. (2) Circuit shown is of very 
unusual type; so much so that we cannot follow 
its method of operation, and can therefore not 
supply much information. Set may be all right, 
but we are rather doubtful if some of the arrange- 
ments to which it can be switched will be of any 
use. For maximum of 10,000 ms. А.Т.1., should 
be about 75,000 mhys. Other honeycomb coil 
about 50,000 mhys. (3) Are there any 25,000 ms. 
. stations yet working * We know of none, but if 
there are, you might get them, though receiver would 
need very big coils and would not be very efficient 
even with vour aerial. 


A.L.B. (Manchester) sends sketch of a receiver, 
with some information as to dimensions of parts. 
He asks (1) If circuit will receive spark and C.W. 
(2) If a telephone transformer would improve results. 
(3) What range and wavelengths he may hope to 
get. (4) If a 1” trembler сой with contacts, etc., 
removed, could be used for a tele phone transformer. 

(1) Spark only, receiver being of crystal type. 
Coarser wire would be better for the A.T.I., say 
22 or 24. Your condenser in aerial circuit is un- 
necessary, апа condenser in secondary circuit 
much too small in capacity. Thickness of dielectric 
should be about 1/100", not $”, otherwise circuit 
O.K. (2) Yes, if designed to suit your 750 ohm 
telephones, t.c., with larger primary than the usual 
type for 100 .ohm telephones. (3) We cannot 
say, particularly as you do not give diameters 
of any of your coils. (4) No. resistance of L.K. 
winding would be «uite unsuitable, 


F.J.R. (Midlothian) sends description of some 
apparatus for a receiver, and asks (1) Whether a 
coupler primary 11" х5 of No. 30, secondary 
11’ x44” of No. 20, will give him continental 
stations. (2) If twin aerial 25’ long with 20’ lead 
in, height 30’ will do. (3) Maximum wavelength 
of set. (4) Capacity of air condenser, 9 fixed, 
$ moveable plates, radius 24°, 4’ Letween plates. 

(1) Yes. Primary wire would be better if of 
heavier gauge—say 24, but this would reduce 
maximum wavelength. (2) Make it full permissible 
length if at all possible: you could then use, say, 
No. 26 for coupler primary, getting better results. 
(3) About 4.000 ms. (4) About 0:00026 mfds. 
N.B. — No. 26 copper wire is of no use for a poten- 
tiometer. Use No. 36 Eureka. 


S.O.S. (Nuneaton).—(1) Yes. Refer to the 
advertising pages of the Wireless World. (2) One 
valve, or two at the most, for daylight working. 
(3) If you can afford the sum you mention, we 
should strongly advise you to buy a complete 
set; although if you prefer to construct the 
apparatus yourself we shall be glad to give you a 
circuit di m. You could probably make a set 
yourself for half the sum mentioned, and such 
apparatus would fulfil all the requirements referred 
to in your letter and would do а very great deal 
more besides. 

J.W.B. (Garston).—(1) Read R. D. Bangay's 
Elementary Principles of Wireless Telegraphy 
(Part I) and follow the Constructional Articles and 
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Pages for Beginners in the Wireless World as from 
the issue of April 3rd last. (2) The Liverpool 
Wireless Association, Hon. Secretary, S. Frith, 
6, Cambridge Road, Crosby, Liverpool. 

C.E.D. (near Grimsby).—MJS: U.S.S. Fre- 
derick. NOT: U.S.A. Pittsburg. 2.88; thisis an 
unknown amateur station. The Dutch station you 
have heard talking to PCH is probably PCGG, 
the station at the Hague. 


G.E.B. (Enfield). The results you have 
obtained on your set would be a great deal improved. 
if you gave further attention to the wiring. We do 
not think it is anything to be proud of to have в 
badly wired set. Without any particular expense 
you could greatly improve it. GJJ; s.s. Idaho. 
OST ; Ostend. KOND ; s.s. Indiana Bridge. FFB ; 
Boulogne. DSX (we cannot trace this); YDR; 
8.8. Pontwen. PEC; s.s. Noordam. KELK; s.s. 
West Elcajon. 

E.S.R.B. (Shoeburyness) proposes to make a 
receiver of the self-heterodyne type as described in 
the issue of February, 1920, and gives dimensions of 
two condensers he wishes to employ in it. He asks 
(1) What are the capacities of the condensers. (2) 
For a diagram showing suitable lions of con- 
densers in a circuit of the type specified and for 
dimensions of pancake coils (as in article in issue 
of 12th June, 1920), to give range of 6,000 ms. 
(3) What modification should he make for reception 
of spark signals. (4) If he can use a dynamo 
giving 8 volts, 3 to 4 amps, to light valve, instead of 
accumulator. 

(1) 0:0004 mfds. and 0-00016 mfds. respectively. 
(2) бее Fig. 3. Neither of your condensers are 
suitable for aerial tuning purposes. You could 


Fig. 3. 


employ them in parallel in the oscillatory circuit А, 
and а coil of 6" external diameter wound with 
36 D.W.S. wire would enable you to tune to 6,000 
ms. The reactance coil C might be made with 
32 D.W.S. wire and wound to 3'' external diameter. 
Condenser D should be of about 0-01 míd. capacity. 
Coil B should not be wound in pancake form, but 
on а cylindrical former with coarser wire. See 
article in December issue for a suitable aerial 
circuit on crystal set (3) Weaken coupling be- 
tween А and C until circuit just ceases to oscillate. 
(4) No: noises of dynamo would probably drown 
signals. 

S.S. HALO (Beckton) asks (1) If there ts any 
demand for a true direct.reading instrument, without 
making use of a *` Search Coil" to give the bearing 
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of any station from a ship—e.g., “n° on Port or 
Starboard Bow," “ Dead Ahead," “ Dead Astern,” 
etc. (2) If such an instrument ts already protected 
or marketed. (3) If the beat method of reception 
for C.W. is finally accepted for future use. 

(1) There would appear to be a field for such 
an instrument—always provided that the elimina- 
tion of the fairly harmless search coil was not 
achieved by the introduction of any considerable 
complications in the gear. <A search coil method is 
cheap, handy, and gives little trouble. An 
alternative device to be successful would have to 
at least equal it on all these heads. (2) We do not 
think so. (3) The heterodyne method is now 
firmly established, and will probably remain the 
standard method until some new system, entirely 
different from anything at present in use, and with 
still more advantages, is developed. We cannot, 
of course, say when or even if ever this will be done. 

W.A.S. (Kilburn) describes certain apparatus 
which he has constructed for wireless telephony 
pur poses and asks (1) How to connect up the instru- 

. ments. (2) If he needs a transformer to work 
with telephones of 800 ohms, and for details if neces. 
sary. (3) What power battery is necessary for his 
set. (4) What will be the maximum wavelength 
with his tuning inductance and aerial. 


Fig. 4. 


(1) See Fig. 4. (2) Yes. See March, 1920, issue, 
but wind low resistance coil with 5 oz. of No. 34, 
instead of 6 oz. of No. 30. (3) 4-volt dry cells of 
quite small size. (4) Perhaps nearly 1,000 ms. 
For more useful results increase size of coil con- 
siderably, say to 10” x 6”. 

BILLY (Morecambe) asks for simple tests 
of a crystal detector and also for the method of mounting 
copper pyrites, 

There are only two methods of testing—one is 
to put in receiver, excite the latter by means of a 
buzzer and test for results in the telephones. . The 
other is to take the characteristic curve. This 
requires instruments not likely to be possessed by 
an average amateur. You will find the method 
and a discussion of the results in most theoretical 
text books. Copper pyrites is best used with a 
crystal of zincite. Iron pyrites is used with a 
metal point, e.g., gold; it is therefore probable 
that copper pyrites will work in this way, too. 


R.W. (Malden) sends sketch of proposed receiver 
with some dimensions. He aska (1) If design is 
correct. (2) Range of wavelengths to which it wil 
tune. (3) For a design for telephone transformer, 
suitable for 100 ohm telephones. (4) What kind of 
wire to use, as cheap as possibI?. 

(1) Design will not be of much use. You have 
shown telephone transformer between the tuned 
circuit and detector, which is quite wrong. Consult 
any crystal receiver diagram. (2) We cannot say. 
You do not give thickness of dielectric of your 
condensers, and we therefore cannot determine 
their capacities. (3) See page 699, March issue. 
(4) Use about No. 14 or 16 copper, and be careful 
to keep it free from kinks. 


NOVICE (Birmingham) wishes to construct a 
receiving station with range from 300 to 3,000 metres 
and specifies certain sizes of former, etc., which he 
wishes to embody in his apparatus. He asks (1) 
What gauge wires would be suitable for aerial and 
inductances, and what amount of wire would be 
required for the inductances. (2) What is the best 
crystal to use. (3) If a potentiometer is necessary, 
and, if so, what size and length of wire 1s needed. 
(4) How should these instruments be connected up 
to give best results. 


You should consult article in issue December, 
1919, for much useful information regarding a 
receiving station of this type. (1) Re aerial, see 
above article. Your single slide inductance may 
be used for aerial tuning purposes, and should be 
wound with No. 22 wire. Your triple slide in- 
ductance may be used as an auto coupler; if you 
use No. 26 wire you will make certain of attaining 
the wavelength you specify. (2) See article 
mentioned above. (3) Potentiometer improves 
results with most crystals, but not all. If you 
use it wind with No. 36 Eureka wire 20 to 30 yards 
should suffice. (4) We append diagram of a circuit 
we suggest. See Fig. 5 


Fig. 5. 


G.S.H. (Goring-by-Sea) gives a diagram of 
his crystal receiving circuit and asks how tt is that 
he gets signals, but weaker, when it is disconnected 
from earth. 

Your apparatus probably has a capacity to earth 
which would be sufficient to account for what you 
describe. 
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H.W. (Liverpool) asks (1) For a diagram of a 
2-valve set, using certain instruments. (2) If he 
could receive 4,000 miles, and if he could hear 
Washington. (3) If it is necessary to use grid 
leak and condenser with valves Не also states 
(4) That he can hear Seaforth, 12 miles away by 
only using a piece of silicon and No. 24 wire, cat- 
whisker, 2,000 ohm telephones (double), and P.M.G. 
aerial, and that when he connects inductance, signals 
are weaker. Diagrams of the two circuits are given. 

(1) See Fig. 6. You will require & reactance 
coil to make the first valve oscillate in order to 


See article in issue of February, 1920. 
Your transformer may not be suitable for inter- 
valve purposes. The high resistance coil should be 
connected to the grid and filament of the second 


receive C.W. 


valve. You will probably get shocks off your 
telephones, but you cannot avoid this unless you 
use two high tension batteries. (2) You might, 
on a well-made set, in perfect adjustment. (3) 
No; in the set illustrated above no grid condenser 
is employed. (4) You should connect your crystal 
across the whole of the inductance as shown in 
various recent replies, and your telephones should 
be in series with the crystal. Only the nearness of 
Seaforth permits you to hear anything at all. 


L.B. (Balham), asks (1) If a 25 ft. earth lead 
would be too long, and, tf so, how could he overcome 
this difficulty as his intended cabin is at the top of 
the house. (2) If a third wire in his aerial (twin 
wire 40 ft. long with spreaders 4’ 6” long) would 
give better results. (3) In a simple crystal receiving 
circuit which would give best results, low resistance 
telephones with a telephone transformer or high 
resistance telephones. 

You should consult article in issue of December, 
1919, for much useful information. (1) A 25’ 
earth lead is on the long side." We know of no means 
for decreasing the distance between your cabin and 
earth, except putting the former in & different place. 
If you have a water pipe at the top of the house you 
might try making connection to it. (2) No. 
(3) See numerous recent replies. 

AMPLIFIER (Halifax) encloses sketches of a 
receiving circuit, one being an amended version of 
the other, and asks (1) If it is possible, by inserting 
extra condensers, or by any other means, to get down 
о 600 metres. (2) With reference to a sketch of 
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single valve amplifier, what proportions should the 
winding of the two transformers, primary and 
secondary, be, using No. 44 wire. He proposes to 
wind an tron wire core of about y" diameter. (3) If 
the first transformer should be a step down or a step 
up. (4) If he inserts another valve in the amplifier 
what will be the proportions and approximate 
windings of the transformers. 

Your amended sketch is still wrong as it shows 
two condensers, one of which is permanently shorted, 
and the other is out of circuit with the switch in one 
position. (1) The obvious method is to cut out 
some inductance. (2) For intervalve transformers 
windings should be 4,000 and 12,000 ohms. For 
information re telephone transformers consult 
March issue. (3) Step up—since filament-grid 
resistance is greater than filament-plate resistance 
at the working point. (4) Same as first. 


Nota Bene.---Owing to the increasing activity in 
the world of amateur wireless workers, the number 
of queries received for these columns has trebled 
during the past few months, and we have accord- 
ingly increased the pages devoted to them from two 
to six. In spite of this, however, we are deciden: A 
compelled to hold over a number of replies eac 
time we go to press. 

Now, we welcome this steady influx of Queries, 
because it is the best proof we could have that we 
are being of direct assistance to our readers. 
Nevertheless, in respect of many instances, we are 
not altogether sure that we are helping them in 
the best way, because whilst we give them a “‘ lift " 
over а stile, we ought, perhaps, to encourage them 
instead to help themselves. 

Take, for example, the calculation of Inductance. 
The necessary formule can be found in dozens of 
books; they involve simple mathematics only ; 
they have been printed in the Wireless World scores 
of times, and yet almost every post brings us 
requests to work out the Inductance values of 
simple solenoids. 

Similar remarks apply to the calculation of 
capacity, wavelength, or windings, the connections 
of simple receiving circuits, the use and construction 
of telephone transformers and the design of aerials. 

We shall continue to reply to these questions. 
because our business ig to impart knowledge. 
No-one need hesitate to bring his difficulties to 
our notice. Yet we take this opportunity to throw 
out the hint that if querists would look through 
recent issues before writing to us, they would in 
all probability find the required information 
already in print, and would thus save room in 
our pages for replies to their co-workers on subjects 
of more general interest. 


-——— — ——— 


SHARE MARKET REPORT. 
Since we last went to press business has con- 
tinued stagnant in the Share Market. 
Prices to-day (September 9th) :— 


Marconi Ordinary - - - 2} 
» Preference - - - 28 
» Inter. Marine - Ц 
js Canadian - - - ]10s.6d 
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MULTI-LAYER WINDINGS FOR 
RADIO RECEIVING 


By Рнпір R. Coursey, B.Sc., A.M.I.E.E. 


HE tendency of the modern 

high-power transmitting station 

lies in the direction of the use 

of longer and longer wave- 

lengths, and the problem there- 

fore arises of the construction of the most 
suitable forms of coils that may be used at the 
receiving station for picking up these very long 
wavelengths. Anyone who has attempted 
the reception of signals of say 15,000 metres 
wavelength using single layer coupling coils 
of the conventional pattern, will appreciate 
the difficulties inherent to this form of 
receiving apparatus. Unless the size of wire 
employed for winding these coils is very much 
reduced the coils themselves become exceed- 
ingly bulky and very unwieldy to handle, 
while difficulties also arise in adjusting the 
coupling between one or more of such coils.- 
The limited size of the receiving aerial 
customarily allocated to amateurs by the 
Post Office at the present time, renders this 
problem still more acute, since such small 
aerials have very small capacity—usually of 
the order of 0-0003 mfds.—and therefore 
require very large values of inductance to 
tune them up to the very long wavelengths. 
Apart altogether from the unwieldy nature 
of such large coils, there are additional factors 
which must be taken into account when 
considering their use for wireless receiving 
purposes. Firstly, the coil itself having such 


a large size and area, possesses considerable 
capacity—both self-capacity and capacity to 
other objects. The effect of this capacity 
Is not only to increase the effective resistance 
of the winding,yand therefore the loss taking 
place in it, but it may also act as a shunt of no 
inconsiderable magnitude to the aerial circuit 
itself, since when the aerial capacity is small 
it does not require a very large additional 
capacity in shunt with it to pass off to earth a 
serious proportion of the incoming energy that 
should by rights be transferred to the detector. 
The stray capacity from such coils may also 
give rise to undesired coupling effects between 
the coils themselves. "There 15, however, 
another point which should be borne in mind, 
which is somewhat in favour of these large 
coils, and that is that they themselves may act 
to some extent as receiving aerials, somewhat 
atter the manner pointed out in an earlier 
article in this magazine." This antenna 
effect of the coil itself may not necessarily 
assist the signal picked up by the main aerial, 
and is a point which should be borne in mind 
when arranging the receiving apparatus. 
When receiving continuous wave signals 
it will often be found that the large area 
and consequent extensive magnetic field of 
such single layer coils in addition to their 
large stray capacity, may render it difficult 


* Wireless World, 8, pp. 109 and 441, September 4th 
and 18th, 1920. 
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to obtain the best coupling between the various 
circuits of the receiver unless the aerial and 
tuned secondary circuits are separated by at 
least several feet. This again renders the 
apparatus somewhat difficult to adjust. 

As an example of the order of magnitude of 
the sizes of coil involved, let us take a coil 
required to tune up an ordinary receiving 
aerial as licenced by the Post Office, to a 
wavelength of 15,000 metres. Assuming 
that the aerial capacity is 0-0003 mfd., the 
inductance required to tune to 15,000 metres 
will be about 2 x 108 centimetres, or a fifth of 
a henry. Assuming, tor example, that such 
a coil were wound as a single layer on a 
former 12 inches diameter with No. 22 
S.W.G, d.c.c. copper wire, the coil would 
have to be somewhere about 8 feet in length. 
This would involve a wire resistance of at 
least 8 or 9 ohms, which, in conjunction with 
the resistance of other parts of the circuit, 
would probably be quite high enough for 
good working, and would therefore prohibit 
the use of much finer wire than that quoted. 

This example merely serves to emphasise 
the need for the construction of a somewhat 
more compact form of inductance than 
that given by the single layer winding. 
Several possibilities are open to consideration 
in this respect, the simplest of all being the 
use of an ordinary multi-layer winding, in 
which the successive layers are wound on one 
after the other as is done in the case of an 
ordinary magnet bobbin. Although this 
method is practicable, and in fact a perfectly 
good one for windings which are only 
traversed by direct currents or by low 
frequency alternating currents, the con- 
struction is not at all good for high 
frequency work. ‘The chief reason for this 
is to be found in the very large capacity which 
occurs between the successive layers. То 
illustrate this point let us suppose that the long 
coil previously mentioned was reconstructed 
in the form of a two-layer winding, the second 
laver being wound on directly on top of the 
first one. For this case we can work out, 
approximately, the capacity that exists between 
the two layers, assuming for the moment that 
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the successive turns of wire are replaced by 
two continuous bands of metal separated by 
the wire insulation—an assumption that 
will be sufficiently accurate for the purpose 
in view, although not giving the true capacity 
of the coil between layers. Making this 
assumption we find that for a coil 2 ft. long 
(which would have approximately the same 
inductance as the 8 ft. single layer coil 
considered above), the capacity between the 
layers would be of the order of 0-01 mfd. 
This, of course, is a very large capacity, and 
for the case considered, if it were entirely 
concentrated between the ends of the coil 
the fundamental wavelength of the whole 
coil would be of the order of 85,000 metres. 
It would, therefore, be practically impossible 
to pass through such a coil currents of any 
shorter wavelengths. Although several as- 
sumptions, which are not fully justifiable in 
practice, have been made in arriving at this 
hgure, it will, nevertheless, serve to indicate 
that such a coil would be quite unworkable 
for reception purposes. As a matter of 
fact one would not expect that the effective 
self-capacity of the whole coil would be 
quite as high as 0-01 mfd., but even if it 
were considerably less than this figure the 
fundamental wavelength of the whole cc. 
would still be far too large to enable it to Fe 
used for receiving signals of the 15,000 metre 
wavelength that we have assumed above. 
Some other construction for the coil must 
therefore be devised that will enable its self- 
capacity to be reduced to a more workable 
value. 

One method of reducing the self-capacity 
of a multilayer coil is by adopting what is 
known as a “banked winding" of two or 
more layers. In this case each layer is not 
wound complete before passing on to the next 
one, but the wires are arranged to pass from 
one layer to the other and back again, with 
the result that the voltage set up between 
adjacent wires will not be that of a whole 
layer, but will merely be the voltage across 
a few turns, and hence the effective capacity 
and the losses will both be reduced. 

Typical methods of winding such coils are 
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indicated in Figs. 1 and 2, which show a two 
and a four-layer banked winding respectively. 
"The successive turns in these windings are 
numbered so that their order of winding can 
easily be seen and the diagrams are thus almost 
self-explanatory. Slight variations may easily 
be devised in a winding of this kind by winding 
two or three turns on each layer before passing 
to the next one, but this would give rise to a 
somewhat increased self-capacity as compared 
with the more correct banked winding 
illustrated in Figs. 1 and 2. A slight variation 
on the four layer banked winding of Fig. 2 
may be found illustrated on p. 464 of the 
Wireless World, September 18th, 1920. 


Сааса 
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Fig. 1. Two-layer Banked Winding. 


The self-capacity of a multilayer winding 
may also be reduced by dividing it up into 
small sections, each of which is wound 
separately after the manner indicated in Fig. 3. 


Fig. 2. Four-layer Banked Winding. 


Fig. 3. Four-layer Sectionalized Winding. 


All the sections are, of course, connected in 
series. Incidentally, it may be remarked 
that such a construction provides an easy means 
of dividing the coil up into parts for tapping 
purposes, as, owing to the slight spacing 
between adjacent sections the dead end 
capacities are to some extent reduced. 

While referring to the effects of the self- 
capacity of the coil it may be worth while 
to point out its effect upon the effective 
resistance of any given coil. "The resistance 
of a coil, and in fact of any wire whatsoever, 
when carrying high frequency currents is 
greater than the resistance of the same coil 
or wire when carrying direct current, the 
increased resistance arising from what Is 
usually known as the "skin effect ”—r.e., 


the current is carried by the outside layers of 


the wire, and not by the whole cross section. 
Further, the effective resistance of a coil to 
high frequency currents is greater than the 
effective high-frequency resistance of the 
same wire stretched out straight owing to the 
proximity of the several turns of the coil to 
one another, which causes a further increase 
in the skin effect. Over and above this 
rise of resistance when carrying high frequency 
currents, there is a further increase of effective 
resistance brought about by reason of the 
self-capacity of the coil. “The self-capacity 
of the coil may be looked upon for the purpose 
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of illustration as а condenser C, connected 
across the terminals of an ideal coil possessing 
pure inductance and resistance only as in- 


dicated in Fig. 4. 


A 
Lo 


Ro Co 


- 


Fig. 4. 


It is well known that such a circuit between 
the points А and B in that Figure can form 
what is often termed a rejector circuit, 
—that is to say that at a certain frequency, 
in this case the natural frequency of the circuit 
C, Lo the whole circuit behaves as a very 
large resistance connected between A and B. 
In the ideal case considered when the coil has 
no resistance at all, such a circuit at its natural 
frequency would behave as an infinitely large 
resistance between the points А and B, 
and would, therefore, be equivalent to a 
complete break in the circuit. Under these 
conditions, therefore, no current from an 
external source such as the receiving antenna 
could pass through the coil. When the coil 


has some resistance R, the effective resistance - 


of the whole circuit even at its natural 
frequency is less than infinity but is still very 
large, while for other frequencies than the 
natural frequency of the circuit it stil] presents 


an augmented effective resistance between the 


points А and B. Expressed mathematically, 
this augmented resistance is given by the 
following relation : 
R'—R(1 —? C Lo) 

where R’ is the effective resistance presented 
by the coil and A, 15 the high frequency 
resistance that it would have if it has no self- 
capacity. в is 27 x the frequency of the 
oscillations, Lọ is the inductance of the coil, 
and C, is its self-capacity. In terms of the 
natural wavelength A of the coil, the above 
formula may be expressed as follows : 

R’ | | Е 1 

Ro (1—25 (14/4?) 
where A is the wavelength at which the coil 
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is used. The way in which this function 
varies with the wavelength at which the 
coil is used is indicated in Fig. 5, which 
gives a curve showing the perceritage increase 
in the effective resistance of a coil due to its 
self-capacity. The coil chosen had a natural 
oscillation wavelength of 500 metres, and it 
may be seen from the curve that even at 
5,000 metres the self-capacity still caused a 
2 per cent. increase in effective resistance. 


ооё TO "SESE CAPACITY S БЕРЕС 


WAVELENGTH 


Fig. 5. 


If we space apart the two layers in the coil 
considered above we shall evidently reduce the 
capacity between these layers. For instance, 
if the two layers were spaced ] of an inch 
apart we could reduce the figure for the 
capacity to from 1/10th to 1/15th of the above 
value, but even this value would still be rather 
large. In addition то reducing the self- 
capacity increasing the spacing between the 
layers would also somewhat reduce the high 
frequency resistance of the wire itself, as 
the current would be more uniformly distri- 
buted over the cross section of the wire. 
This effect, however, would not be very large 
if the successive turns of each layer were 
closely adjacent as before. 


( To be continued.) 
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A SHORT WAVE RECEIVER 


Ву F. O. Reap, M.IR.E. 


HERE are a number of wireless 

men who possess first-class re- 

ceiving sets which give excellent 

results оп wavelengths of from 

1,000 metres upwards, but 
when an attempt is made to go lower than 
this, gteat difficulty is experienced, especially 
with tuners which are capable of receiving 
fairly long wave stations. The usual method 
is to insert a variable condenser in the earth 
lead. This is all right in its way, but is 
far from efficient. The whole trouble is, that 
so few turns are required on the aerial tuning 
inductance compared with the number of 
turns used when receiving such a station as 
Paris. It will be seen that the dead-end 
trouble is very real indeed, and it is an 
indisputable fact that good results cannot be 
obtained unless a special inductance is used for 
very short wavelengths. ‘This applies par- 
ticularly when using the wavelength allowed 
for transmitting, viz., 180 metres. 

The tuner about to be described has been 
designed for very short wavelengths and will 
be found most efficient, especially when 
using a single valve as a rectifier and amplifier 
by means of the regenerative method. When 
working with valves it will be found quite 
unnecessary to use a secondary coil, as an 
ordinary plain aerial tuning inductance will 
give excellent results and will be found most 
selective, providing a fairly good class of 
variable condenser is used. For crystals it is 


advisable to use а loose-coupled tuning. 


inductance which, if carefully adjusted, will 
give better results than a plain tuner. 

The following directions will be found to 
give the wavelengths stated, on the 100-foot 
single wire aerial allowed by the Postmaster- 
General, but should the aerial length be a 
little more or less than the 100 feet, adjust- 
ment can be made with the variable condenser. 

First obtain a cardboard or vulcanite 
former, 24 inches in diameter and 1 inch 
long. Vulcanite is preferable to cardboard in 
every way, but if difficulty is found in obtaining 
it the cardboard will serve, provided it is well 


shellac-varnished inside and out at least three 
times, and allowed to dry between each coat. 

Now start winding with No. 28 double- 
silk-covered wire about j-inch from the 
edge of the former ; wind evenly until the 
twelfth turn is reached, then twist a small 
loop sufficiently long to enable a flexible 
lead to be soldered on later; see P (Fig. 1). 
Then continue until five more complete 
turns are made, and tap off as before ; then 
five more turns, a tapping, and again five 
turns. This will complete the coil, and will 
be found more than sufficient for 200 metres ; 
but it is advisable to have slightly more turns 
than are actually needed in order to locate the 
exact point of resonance. 


Fig. 1. 


The coil can now be mounted on some form 
of base board, or in any manner that appeals 
to the constructor. No attempt is made to 
suggest any particular form of mounting so 
long as the leads are taken to some form of 
switch (S in Fig. 1), and provision be made 
for sliding the reactance coil, about to be 
described, over the aerial tuning inductance. 
It is doubtful whether it is advisable to varnish 
the finished coil, and perhaps on the whole 
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it is better not to do so, as it undoubtedly 
alters the wavelength considerably. 

The reactance coil R is made in precisely 
the same manner, but has no tappings, and 
consists of 40 turns of No. 30 double-silk- 
covered wire, and should be large enough to 
slide over the aerial tuning inductance, and 
some provision should be made when mounting 
for the reactance to slide well away from the 
primary, thereby obtaining a very loose 
coupling. If the coupling is too tight the 
signals will be distorted or heterodyned. 

Figure 1 shows the best method of using 
this coil and is self-explanatory. 

The experimenter will observe that a 
tuning inductance for operating on a 200- 
metre wave has very small coils, and it will be 
quite obvious that it is impossible to do 
justice to this wavelength with a tuner 
designed for 2,000 metres. The amount of 
dead wire can be imagined. 

Should the above tuner be required to 
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receive 600 metres from ships, about 60 turns 
will be required, tapped off at every five turns, 
the corresponding reactance coil having 80 
turns. 

This tuner will receive both spark and 
continuous wave signals. 

Should the amateur wish to use crystals, a 
secondary coil should be used in place of the 
reactance coil, and should be tapped off in 
exactly the same manner, but should have an 
additional 25 per cent. of wire. 

A variable condenser should be used in 
every case across the primary from aerial to 
earth, and where a secondary is used a con- 
denser is also necessary, but not across the 
reactance unless very fine tuning is required. 

If this tuner is wired for receiving from 
ships, etc., at 600 metres, it can still be used 
quite effectively for short wavelengths, as 
the amount of dead wire is negligible and will 
not affect it sufficiently to decrease its effi- 
ciency to any material extent. 


PRA 


Mr. J. G. F. Harris, of Gloucester, and his wireless set, all home made except valve, telephones and 


' power units. 
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THE ANNAPOLIS STATION 


NSS is the call sign of the great radio- 
telegraph station of Annapolis, United States. 
This station is situated at about 40 kilometres 
to the north-east of Washington, in Chesa- 
peake Bay (76° 29’ 12" W. ; 38°59’ 00” N.). 

Its powerful arc enables it to be heard 
easily, in spite of the great difference separating 
it from Europe (about 5,500 kilometres from 
Paris) ; furthermore, its very long wave- 
length (16,300 metres) distinguishes it from 
the numerous stations which work up to 
15,000 metres. 

NSS exchanges telegrams almost throughout 
the day with Lyons YN; Nauen, POZ, 
and Stavanger, LCM ; but it is between 
3.0a.m. and 9.0a.m., G.M.T., ata time when 
night prevails over the station and the greater 
part of the course of the waves, that the 
station is received with a very clear maximum 
of intensity. : 

Its wavelength places it very high in the 
adjustments of oscillatory receiving Circuits. 
It is necessary, in increasing progressively the 
length of wave, to exceed the exact “tune” 
of Lyons. ‘The Lyons station is at first very 
sharply heard, after which the note becomes 
more and more flat, until the point of extinc- 
tion (which corresponds with a wavelength of 
15,500 metres) is reached; the flat note 
then reappears and becomes sharper and 
sharper in proportion as the wavelength of 
the tuning circuit (autodyne) becomes more 
and more different from the Lyons wave- 
length. One thus rapidly attains the 1,000 
note (sharp sound of German transmissions) 
on the Lyons station ; one should then 
perceive, but much more weakly, the trans- 
mission of NSS. By increasing the wave- 
length a little it will be heard properly. 

It is, of course, understood that the 
continuous waves of this station cannot be 
received merely on galena. One must have 
either a good aerial and a heterodyne, or a 
frame and amplifier with heterodyne or 
autodyne. We have spoken of adjustment by 
autodyne, because this is the simplest; but 


for long wavelengths, heterodyne gives much 
stronger reception, since this method of 
reception does not require, like the autodyne, 
a certain discord of the oscillatory receiving 
circuit. | 

The transmission of time signals performed 
by Annapolis at 02.55 and 16.55, G.M.T., 
especially the first, at a very favourable hour, 
enables the station easily to be located. An 
examination of Fig. ] will show that the 
time signal is sent by the aid of pendular 
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beats for five minutes, suppressing, first, the 
20th beat of each minute; secondly, the 
last five beats of the first four minutes ; 
thirdly, the last ten beats of the fifth minute. 
'The beginning of a stroke indicates 03.17, 
G.M.T. The beats are spaced by exactly one 
second, different from those of the Eiffel 
Tower, which, as is known, are spaced by 
less than a second. 

The transmission of NSS much resembles 
that of Lyons, and may be further recognised 
by the fact that it often sends a continuous 
dash of long duration.—(Extracted from 


* La T. $. F. Moderne," Fuly, 1920.). 
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NOTES AND NEWS | 


Norwegian Wireless Amateurs .— With 
reference to a paragraph which appeared under 
this heading, in Notes and News, of the 24th July 
issue of the Wireless World, correspondence has 
reached us from Norway seeking our further co- 
operation. The communicator, Mr. Gunnar 
Petersen, 30, Industrigaten, Kristiania, is anxious 
to communicate with wireless amateurs in his 
country, with a view to approaching the Norwegian 
Government upon the question of concession and 
revision in the amateur position as a whole. Will 
interested readers of this paragraph, who are 
resident in Norway, kindly lend their aid to adjust- 
ing what would seem to us an unfortunate mis- 
understanding between the Government and the 
amateurs. 

The Bureau of Standards has recently 
published а paper entitled * An Electron Tube 
Transmitter of Completely Modulated Waves" 
(No. 381). In order to utilise a radio-frequency 
wave train of given power most effectively in & 
non-oscillating receiving system, it must be com- 
pletely modulated at some suitable audio-frequency. 
А convenient way of accomplishing this modulation 
when an electron tube generator is used, is by 
supplying the plate circuit of the tube, or tubes, 
with an audio-frequency alternating e.m.f. An 
alternator may be used with suitable transformers 
to supply both the filament and plate circuits. A 
self-contained transmitting set of this type has been 
designed and built at the Bureau of Standards. 
A description of the set, with photographs and 
diagrams, is given. Copies of this paper may Бе 
obtained upon addressing a request to the Bureau 
of Standards, Department of Commerce, 
Washington, D.C. 

New Telegraph Pay.—The Government of 
India have been in correspondence with the 
Secretary of State, regarding the improvement of 
the position of officers of the Superior Establishment 
of the Telegraph Department. As а measure of 
interim relief, the Secretary of State, on the 27th 
January, 1920, sanctioned with effect from. the 
30th August, 1919, a revised scale of pay similar 
to that sanctioned for the Public Works Depart- 
ment, and this scale was brought into effect under 
orders communicated to the Director General of 
Posts and Telegraphs by the Government of India 
on the 10th February, 1920. A further and 
final revision of pay and allowances for the executive 
grades was sanctioned by the Secretary of State 
with effect from the 1st January, under his telegram 
dated 17th February, 1920.— (The Pioneer Mail.) 

Relativity.— Professor Einstein is so disgusted 
bv the attack made upon him by his scientific 
colleagues that he proposes, says the Tageblatt, to 
leave Berlin altogether. The newspaper strongly 
protests against the annoyance to which Professor 
Einstein. has been subjected, which it describes as 
disgraceful. Einstein himself replied in the 
T'agcblatt to his assailants. He ends by saying 
that it will make a singularly bad impression on 
his confréres to see how the theory of relativity and 
its originator are being traduced in Germany. 

Wireless Weather Bulletins.— The following 
alterations to call letters should be made in the 


list of stations transmitting weather reports. given 
in the Wireless World of July 10th, 1920: Bombay 
Radio, VWB. Capetown Radio, XNC. 

A 1918 Achievement.—On August 21st, Mr. 
Daniels, the Secretary of the U.S. Navy, received 
the following message from the Lafayette station, 
near Bordeaux: ‘* This first wireless message to 
be heard around the world marks a milestone on 
the road of scientific achievement.” There is little 
doubt that this message could have been heard 
`* around the world," in that the Lafayette station 
is equipped with a 1,000 k.w. arc, the most powerful 
arc yet installed. That the message was the first 
to be heard round the globe is questionable, in 
view of the fact that во long ago as September, 1918, 
Mr. Hughes, Premier of Australia, sent à wireless 
message through the Carnarvon Station to Sydney, 
a distance of some 12,000 miles, full details of which 
will be found inthe Wireless World of Noveinber, 
1918, Vol. 6, No. 68. 

Mr. A. E. Shrimpton, Chief Telegraph Engineer, 
New Zealand, is to visit America and Europe to 
make a series of enquiries embracing wireless 
telegraphy, automatic telephone systems, multiplex 
telegraphy and telephony, recent developments in 
submarine telephone cables and telephonic trans- 
missions over long land lines, and telephonic 
repeaters for long lines. 

Dr. George Clarke Simpson has succeeded 
Sir Napier Shaw as Director of the Meteorological 
Office. Dr. Simpson is a great believer in the 
future of wireless, and is firmly convinced that the 
business of weather forecasting is still in its infancy. 
He looks forward to the not distant future when, 
with the aid of wireless and the reports of airmen, 
it will be possible to forecast a week's weather with 
great accuracy. 

Lizard Wireless D.F. Station.—An Admiralty 
notice to mariners states that it is intended to 
reopen the Lizard Wireless D.F. Station, as from 
midnight of September 9th-l0th. A notification 
of the closing down of this station was given in the 
Wireless World of September 18th. 

Wireless on Lightships.—At the beginning of 
the war, a wireless telegraphic installation on the 
Mersey Bar Lightship, Liverpool had to be dis- 
mantled. otherwise the craft, as a matter of inter- 
national Іам, would have been liable to be torpedoed 
by ап enemy submarine. The installation has been 
out of operation since, but negotiations are now in 
progress for the re-installation of wireless on the 
lightship. 

The Experimental Station on Signal Hill, 
St. John's, N.F., picked up and heard without 
interruption the transmission of wireless telephone 
speech, as given by Chelmsford on the occasion of 
a wireless telephone demonstration to Denmark 
at 5 p.m., on August 3rd. The distance between 
Chelmsford and St. John’s is approximately 2,673 
miles, 

The Discovery of Electro-magnetism.— On 
August 31st and September Ist, the centenary of 
the discovery of electro-magnetism by Oersted 
was celebrated at Copenhagen by meetings of 
Scandinavian scientists. 

A Military Wireless Station has been erected 
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on the roof of the Town Hall, Chester. The War 
Office has agreed to indemnify the Corporation 
should any damage be incurred. 

Wireless Telegraphy in Colombia.— On ac- 
count of the deficient publie telegraph service, a 
merchant of Barranquilla has entered into а 
contract to introduce a wireless telegraph service. 
He has given a bond of 1,000 Pesos, which will be 
forfeited if work on the installation is not commenced 
within six months of the signing of the contract. 
The bond will also be forfeited unless the service 
is established and working within a period of one 
year from the date of signing the contract. 


U.S. Wireless Stations.— There are 88 shore 
wireless stations belonging to the Federal Govern- 
ment not including 20 in Alaska, 19 in the 
Philippines, 3 in the Canal Zone, 2 in Hawaii, and 
1 each in Porto Rica, Guam and Samoa, or a total 
of 135. The Government ship stations number 
470. 

A New Wireless Telephony Set.—The De 
Forest Radio and Telephone Company have 
developed a wireless telephony set which operates 
without ' B” Battery or external source of high 
potential. The entire output may be easily 
transported. The transmitter, including two 6-volt 


Why Amateur Wireless is popular. 


Wireless Telephony and Farming.— By means 
of six wireless telephony transmitting stations the 
Michigan Agricultural College is inaugurating а 
system of wireless telephony whereby the farmers 
of the State may be kept informed of the market 
prices of their products, receive weather forecasts, 
and even ''listen in" to music, or lectures on 
practical and scientific topics such as are delivered 
at the College. Some 50 instruments are installed 
at the present time around Lansing. A system 
is being worked out whereby all farmers of the State 
may eventually obtain instruments from the 
College to receive these transmissions. 
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Photograph submitted by Mr. A. B. Day, of Finchley. 


storage batteries, weighs 601bs. According to the 
manufacturers this set operates with any suitable 
type of receiver and audion detector, with or without 
an audion amplifier. The setis designed to operate 
an antenna whose capacity to earth varies from 
0-002 mfd. to 0-0007 mfd. although it may be used 
on even smaller aerials. 

Wireless Communication with Sweden.— 
According to Reuter’s Service (Stockholm), direct 
regular wireless telegraphic communication has 
been established between the Karlsborg station in 
Sweden and the San Paolo station at Rome. 

Wireless Station for Mexico.—The Mexican 
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Capt. Paul Brenot, Technical Manager of the S. F. R. and Consulting Engineer to the Cie Générale de T.S.F. 
Photo taken whilst Capt. Brenot was in charge of FL. ў 


Department of Commerce officially confirms the 
announcement that the Mexican Government 
intends to install immediately 30 new wireless 
stations at an approximate cost of one million 
dollars. 

Admiralty Wireless Stations.—A_ revision 
has been made of the regulations governing appoint- 
ments on the wireless stations in the Royal Navy. 
The periods of service were recently fixed for 19 
stations abroad. The Admiralty has directed that 
the commanding officers of such stations, together 
with the chief petty officer telegraphists, and petty 
oificer telegraphists, are to undergo a special 
course in the type of apparatus fitted at their over- 
sea wireless stations, before proceeding abroad. 
This course will be at the Signal School, Portsmouth. 
In order that they may be able efficiently to super- 
intend the works at the station all commissioned 
officers who are appointed to command wireless 
stations abroad are to undergo a special course of 
instruction in oil engines. Warrant telegraphists 
are not to undergo this course. 

Marine Wireless.—The sister ships Columbia 
and Venezuela of the Pacific Mail Steam Ship Com- 

any have recently established rather remarkable 
ong-distance wireless records. Each ship was 
equipped with а 2 k.w. C. W. apparatus. When the 
Columbia was 4,100 miles from the coast she 


established communication with the Inglewood 
Station. The Inglewood Station is equipped with 
& 12 k.w. double arc apparatus. The Venezuela 
when about 70 miles from Yokohama and 5,900 
miles from the Inglewood Station, also established 
communication with the last-named and exchanged 
a number of messages. It is believed that these 
distances establish a record for low power stations. 

France and Germany.— The recent claim of 
the French Compagnie General de Telegraphie 
sans Fil, to the Eilvese wireless station in Hanover. 
has been rescinded. Аз а result of negotiations 
the French company has ceded its rights in return 
for some 3,000,000 marks compensation. The 
Filvese station, which will remain in German 
possession, will be worked by a company bearing 
the name of "''Eilvese, Limited." А further 
arrangement relates to patents. The Germans 
will be entitled to use certain French inventions in 
Germany, апа the French in return will use certain 
German inventions in France. 

South African Wireless.—At the meeting at 
Bulawayo of the South African Association for the 
Advancement of Science, à proposition was carried 
to the effect that the Union Government be 
requested to erect а wireless station of sufficient 
power to communicate with both Europe and North 
America. 
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MAGNIFIERS 


Ву Н. MoNTEAGLE BanLow.* 


INTRODUCTORY. 
URING the past few years 


remarkable strides have been 
made in the development and 
practical application of the three- 
electrode vacuum tube. Already 
extensive literature exists con- 
cerning this device, so that a description of 
its structural details or an explanation of the 
physics of its operation would be superfluous. 


Mr. Smith-Rose has recently contributed a 
valuable paper’ on the subject, and of the 
early investigators, Lee de Forest, Fleming 
and Langmuir represent the chief authorities. 


'The author does not propose to enter into 
a detailed account of the action and working 
principles of thermionic valves, but merely 
for the purpose of elucidation to review those 
phases of the subject which have a direct 
bearing on the theory of operation of the 
thermionic amplifier. 

For several decades, physicists have been 
attempting to solve the problem of the 
magnification of rapidly-recurring current 
variations, and yet, until the introduction of 
the three-electrode vacuum tube, or, briefly, 
the “ Valve,” all their efforts were futile. 


Devices involving mechanical movement 
naturally failed because the inertia of the 
moving masses prevented them from 
simultaneously following the current impulses. 
The valve, however, involves none but ionic 
movement, and for all practical purposes an 
ion can scarcely be said to be possessed of 
inertia. It is obvious, therefore, that with 
such a device the problem is immediately 
simplified. The valve is still in its transition 
stage, and improvements and modifications 
are constantly being made, but it can safely 
be said that in principle its use as an amplifier 
must remain unaltered. 


* Paper read before the Students’ Section of 
the I. E. E., December 5th, 1919. 

1 * Proc. Inst. Elec. Eng., 1918." 
253. 


Vol. 50, p. 


OPERATION OF THE VALVE AS AN AMPLIFIER. 


When the filament of a valve is brought to 
incandescence it emits negatively-charged 
particles? called electrons. If a positively- 
charged plate, s.e., an anode, is introduced 
into the tube it attracts the electrons and 
produces a current between the filament and 
the anode. If the anode were insulated 
its charge would be neutralised after a certain 
time and the current would stop. But if 
the charge be maintained, that is to say, if 
the anode be maintained at a positive potential 
in relation to the filament (Fig. 1), the 
current will flow continuously. If the 
difference of potential is sufficiently great, all 
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the electrons emitted by the filament will 
reach the anode, and any rise in this potential 
difference will not increase the current (Fig. 2). 
Under these conditions the valve is said to be 
saturated 3, This limitation of the anode 
current is due to the “ space charge ” effect. 4 
The electrons carrying the current between 


з Wehnelt, ‘‘ Phil. Mag., 1905." Vol. 10, p. 80. 
S. S. Thompson, ‘‘ Conduction of Electricity through 
Gases," 1903, Chap. 8. 

з Lee de Forest, '* Electrician, 1906." 
p. 216. S. S. Thompson, 


Vol. 58, 
* Conduction of 


. Electricity through Gases." 


! Irving Langmuir, “ Phys. Rev., 1913.” - Vol. 2, 
p. 450. C. D. Child, “ Phys. Rev., 1911," Vol. 32, 
p. 492; and І. Langmuir, “ Gen. Elect. Review, 
1915," Vol. 18, p. 327. 
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ANODE CURRENT 


О ANODE VOLTS 
Fig. 2. 


the two electrodes constitute ап electric 
charge in the space which repels and prevents 
any additional emission from reaching the 
anode. But if saturation is not reached, 
any variation in the difference of potential 
between the filament and the anode produces 
a corresponding variation in the current. 

The employment of an auxiliary electrode 5 
called the grid, placed between filament and 
anode, provides a means of setting up these 
current variations, although to a very small 
extent they always exist, chiefly as a result of 
irregular filament emission. If the grid 
has a positive potential in relation to the 


ANODE CURRENT? 
MILLI -AMPS 
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POTENTIAL OF GRID WITH RESPECT TO FILAMENT -votr3 


Fig. 3. 


5 Lee de Forest, U.S. 
879532. 1908. 


Pats. Nos. 841387/1907, and 
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filament the electric field produced will be 
superposed on the existing field, and help 
to attract the electrons in the direction of the 
anode. The current between the filament 
and anode will then be greater than if the 
grid were neutral, that is at zero potential. 
If, on the contrary, the grid is negative in 
relation to the filament, its field will oppose 
the existing field and the anode current will be 
less than if the grid were neutral. 

With suitable values of the anode and grid 
potential and filament current, small variations 
in the grid voltage, #.e., across X,Y, will 
produce comparatively large variations in the 
anode current, 2.е., between Хз and Yo. 

This amplifying action is dependent 
primarily on the relation between anode 
current and the corresponding grid potential 
which Haseltine has termed the ‘ mutual 
conductance" 6 Fig. З represents a typical 


Anode Current Grid Voltage characteristic. 


The steady voltage maintained between 
grid and filament is adjusted to the point 
K on curve, so that a given change in the 
grid potential causes the largest change in the 
anode current, and therefore gives the greatest 
amplification. If a curve is plotted between 
grid-voltage and mutual conductance for 
various applied anode potentials, Fig. 4 is 
obtained. It will be observed that the mutual 
conductance reaches a maximum about the 
point M, and this value is practically in- 
dependent of the volts applied to the anode for 
a given valve. Butthereareother factors which 
tend to reduce the figure of merit of the device, 
and of these the magnitude of the current 
taken by the grid is most important. In the 
average valve the loss entailed reduces the 
amplification by about 30 per cent. to 40 per 
cent. of that which would otherwise have been 
expected. 

Considering a typical grid-current, grid- 
voltage characteristic (Fig. 5). any increase 
of voltage applied to the grid leads to an in- 
crease of current flowing into the grid. 
‘Thus at the moment when the current change 


e L. A. Hazeltine, “ Froc. Inst. Radio Engs., 
1918.” Vol. 6, p. 63. 
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MUTUAL CONDUCTANCE 
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GRID VOLTS. 
Fig. 4. 


to be amplified is positive, an additional current 
is taken by the grid with the result that the 
consequent increment of grid voltage is less 
than would have been the case if there had 
been no increase of current at the grid. With 
a very soft valve the state of affairs is somewhat 
different (Fig. 6). Gas ionisation begins to 
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have a very marked neutralising effect? 
on the "space charge," but the apparent 
advantages provoke instability, and therefore 
are of little use under working conditions. 

Several attempts have heen made to elimin- 
ate ionisation and produce a pure electron 
emission, and a certain degree of success? 
has been attained, but with it all disturbances 
still prevail in the most carefully designed 
valves, and they are undoubtedly primarily 
the result of ionic bombardment.? 

Generally, it is desirable to use a moderately 
hard valve for amplifying, and to make the 
slope of its grid characteristic as small as 
possible. 

As regards the anode circuit, the best 
results are obtained when the external re- 
sistance is about equal to or slightly greater 
than the impedance of the valve. 


20 


o 


GRID CURRENT 
o 


GRID VOLTS. 
Fig. 6. 


It has been shown that the effect of in- 
serting resistance 1? in the output circuit is 
to straighten out the characteristic, and so 
reduce distortion. which then becomes 
practically negligible. 


‘Irving Langmuir, “ Proc. Inst. Rad. Eng., 
1915," Vol. 3, p. 261. 

* Irving Langmuir, ‘‘ Gen. Elec. Rev., 1915," 
Vol. 18, p. 327; and “ Electrician, 1915," Vol. 75, 
p. 210. 

ЭН. J. Van de Bijl, “ Proc. Inst. Radio. Eng., 
1919,” Vol. 7, p. 97. 

Н. J. Van der Bijl, ©“ Proc. Inst. Radio. Eng., 
1919," Vol. 7, p. 97. р 
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THe AMPLIFIER AND MAGNIFIER 
DIsTINGUISHED. 


Having reviewed the means whereby a 
valve may be made to operate as a multiplier 
of small current variations, we will pass on to 
consider the circuits particularly adapted to 
this purpose. 

There are two obvious possibilities. Either 
the radio-frequency oscillations in the aerial 
are impressed directly on the amplifier and 
afterwards translated into audio-frequency 
variations by means of a detector ; or rectifica- 
tion is carried out in the first instance and the 
resulting low frequency variations magnified. 

The systems differ in one material feature 
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only ; that is to say, the operation is either 
carried out at high frequency or low frequency. 
It is quite possible and sometimes advan- 
tageous to combine the two,” but for most 
purposes they remain distinct. 

In order to prevent any misconception it 
has been found convenient to distinguish 
radio-frequency apparatus from audio-fre- 
quency apparatus by referring to them as 
“ Amplifier” and “ Magnifier " respectively. 
It is with the latter only that this paper is 
concerned. 


11 This is sometimes done in the case of very high 
power amplifiers. 


(To be continued.) 


A NEW USE FOR VALVES 


ANY attempts have been 
made to devise some satis- 
factory electrical apparatus 
that would enable accurate 
photometric comparisons to 
be made of different lamps, illuminants or 
light sources. The advantage of such ап 
apparatus would be that the reading of the 
candle power of the lamp under test could be 
made from an instrument scale, with the result 
that the “personal equation" involved in 
the usual visual methods of comparison would 
thereby be eliminated. Selenium cells, which, 
as is known, are sensitive to light, have on 
many occasions been used for this purpose, 
but their employment is riot altogether satis- 
factory, partly on account of their instability 
and partly on account of their varying 
sensitiveness to light of different colours. 
Quite recently a new electric photometer 
has been devised in which the sensitive 
apparatus comprises what is known as a 
photoelectric cell. The term photoelectric 
cell is applied to an apparatus containing an 
electrode which, when subjected to illumina- 
tion, emits a stream of electrons and thereby 
enables a current to pass across the space 
between it and another electrode mounted 
inside the same containing vessel. The whole 
apparatus is usually contained in a glass bul 


which is highly exhausted. When the light 
falls on the sensitive surface electrons are 
emitted, thus enabling a current to flow 
through a galvanometer connected in series 
with the cell and a battery. 'The par- 
ticular novelty of the arrangement recently 
described by A. H. Compton.* consists in the 
use of an ordinary type of three-electrode valve 
amplifier to magnify up the feeble currents 
which can pass through such a photoelectric 
cell. А galvanometer may be connected 
in series with the plate circuit of the valve, 
and its normal deflection reduced to zero by 
means of a simple form of potentiometer 
connected across it. 

When light falls on the sensitive surface 
of the photoelectric cell the galvanometer 
gives a reading which is dependent upon the 
illumination on the cell, and in this 


manner reliable comparisons сап be made 


between the lamp under test and a standard 
comparison lamp.  Photoelectric cells are 
almost always much more sensitive to blue 
and ultraviolet light than to red light, but 
this inequality in sensitiveness can be com- 
pensated for by means of suitably coloured 
screens permanently interposed between the 
sensitive cell and the light source. — P.R.C. 

_ * Transactions of the Illuminating Engineering 
Society,” Feb. 10th, 1920. 
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North Middlesex Wireless Club. 
(A filiated with the Wireless Society of London.) 


The usual fortnightly meeting of the Club was 
held on September 8th, the President. Mr. A. G. 
Arthur, being in the chair. Ап opportunity 
having occurred for the Club to purchase a Mark 
III (Converted) Army receiving set, the meeting 
considered its suitability ав regards price, effective 
receiving range, and general utility. The Chairman 
pointed out that while there were more suitable 
sets to be had, many of these were so expensive 
as to be beyond the Club's means. Оп the other 
hand, the particular set under consideration had 
been tested by one of the Club's experts, and had 
been found to be а very good specimen of its type. 
Further, it was of а type that would give very good 
results on the Club's aerial, and was capable of & 
certain amount of alteration which would make it 
capable of receiving long waves. 

At this point Mr. C. W. Beckman very kindly 
offered to give a donation of £3 towards its purchase, 
provided that the balance was at once subscribed 
by the members present. The Chairman thanked 
Mr. Beckman, and in accepting his offer, said that 
he felt sure that the required amount would be 
collected without difficulty. It was further decided 
to purchase the necessary accessories out of the 
Club funds. Those assembled then contributed 
2s. each towards the sum required. 

It is felt that the acquisition of this instrument 
will be а great help towards making the meetings 
interesting. 

On August 29th, the Chairman, Hon. Secretary, 
and а member of the Committee were invited by 
Mr. Wm. Le Queux, the Vice-President of the Club, 
to visit his wireless station at Guildford. The 
journey from North London was enjoyably ac- 


. Cousins of the Signals Department, 


complished by motor cycle, and & very interesting 
afternoon was spent examining the wonderful 
collection of wireless gear belonging to Mr. Le 
Queux. This gentleman is at present engaged in 
wireless telephony experiments, and his apparatus is 
of the latest and most up-to-date type 

Full particulars of the Club may be had on applica. 
tion to the Hon. Secretary, Mr. E. M. Savage, 
Nithsdale, Eversley Park Road, Winchmore Hill, 
N.21. 


Bristol and District Wireless Association. 
(Affiliated with the Wireless Society of London.) 


A meeting of this Association was held at 11,'Leigh 
Road, Clifton, Bristol, on Friday, September 10th, 
8 p.m., Mr. Davis being in the chair owing to the 
absence of the Chairman, Mr. W. P. Rigby. 

Professor Arthur Tyndall, D.Sc., of the Physics 
Department of the University of Bristol, was 
elected President of the Association. Major A. 
Woolwich, 
was elected an hon. member. 

The Association has lost two valuable members 
in Mr. Hodgeson, who has been appointed to a post 
under H.M. Board of Admiralty at Portsmouth, 
for research in '' valves," and Mr. J. Carpenter, 
who has been appointed to a post at Marconi 
House. The Association passed resolutions con- 
gratulating these members and wishing them every 
success in their new posts. 

The apparatus of Mr. A. W. Fawcett was viewed, 
and the meeting ended at 9.45 p.m. 

The Secretary would like to call the attention 
of the large numbers of amateurs, now in Bristo! 
and district, to the existence of the Association, and 
invites application for membership. Communica- 
tions should be addressed to Mr. A. W. Fawcett, 11, 
Leigh Road, Clifton. 


Some Members of the Wireless and Experimental Association of Peckham. 
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The Cardiff and South Wales Wireless Society. 
(Affiliated with the Wireless Society of London.) 


A general meeting апа exhibition of members 
apparatus was held at Headquarters (the Wireless 
Department of the Cardiff Technical College), 
on September 9th, 1920, at 6.30 p.m., the President, 
Mr. W. A. Andrews, B.Sc., in the chair. 

The minutes of the last general meeting were 
read for confirmation and adopted, and questions 
arising therefrom were discussed at length. Mr. 
A. E. Hay having tendered his resignation of the 
Hon. Secretaryship on July 22nd (to take effect 
as from September 30th), proposed that Mr. W. 
G. J. Howe be his successor, but Mr. Howe regretted 
having insufficient time at his disposal to justify 
taking up the office, whereon the retiring Hon. 
Secretary proposed that Mr. G. C. Hughes, of 
1, Wood Street, Cardiff, be appointed. (This 
last-named gentleman is the South Wales repre- 
sentative of the Association of Wireless 
Telegraphists. ) 

The proposal being carried and Mr. Hughes 
accepting, he was formally appointed Hon. Secretary 
as from October Ist. 

Resignation of office was read from Mr. A. T. 
Dudley (the Hon. Treasurer). wherein he stated he 
felt it necessary for the efficient working of the 
Society, that the Secretary and Treasurer should 
be, as hitherto. resident in the sane town. The 
resignation was accepted with regret. It was 
proposed by Mr. A. E. Hay that Mr. Н. F. 
Abell be elected Hon. Treasurer, and the 
proposal being carried and the office being accepted, 
he was appointed. All subscriptions should now 
be sent direct to him at 23, Palace Road, Llandaft. 

We take this medium of publicly acknowledging, 
with thanks the receipt of correspondence (which 
was read at the meeting) from Messrs. M. Smith- 
Petersen, T. B. Humphries T. J. Callaghan, 
Н. Powell Rees, Sir Joseph Davies, M.P., Sir 
John Cory, J. C. Gould, M.P., the Hon. John H. 
Bruce, Mr. E. Blake, Wireless World, and the 
Marconi Company. 

The Rt. Hon. Lord Aberdare has been elected а 
patron of the Society. 

Arising out of correspondence received by the 
retiring Hon. Secretary from ex-colleagues afloat, 
he proposed that sea-going operators be admitted 
to membership. Proposition carried. Twelve 
new members were then introduced. It was 
decided to hold over till the next general meeting, 
the appointment of a member to be our delegate 
to the Wireless Society of London. It was decided 
to put the Membership List, Rules Book, and List 
ot Patrons into print immediately. (We take this 
opportunity of stating that it is necessary for those 
candidates for membership, who desire to appear 
in the supplement to same, to confirm membership 
to the retiring Hon. Secretary immediately on 
appearance of this notice, and at the same time, 
subscriptions should be forwarded to the Treasurer. ) 

Routine business over, the assembly dispersed 
for buzzer and workshop practice, Morse inker 
tests, and '' listening-in " with a 9-valve amplifier, 
etc. 

A splendid show of apparatus constructed by 
members of the Society was on view. А portable 
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valve receiver and pancake coils of very delicate 
but efficient construction were exhibited by Mr. 
Н. Russell Jones. A highly ingenious and complete 
pocket set by the brothers F. L. W. Dean and 
L. L. R. Dean caused considerable enthusiasm. 

Among the other exhibits were & valve set by 
Mr. D. D. Richards; celluloid-encased honey- 
comb coils of high inductance and robust con- 
struction, by Mr. Н. S. Lloyd; а loose coupler of 
quite new design by Mr. Jas. J. Stephenson ; 
variable condensers and light-weight inductances, 
by Mr. H. F. Abell; a large loose coupler of 
magnificent finish, by Mr. W. Teague. 

Mr. B. Morgan showed а compact valve-panel, 
and Mr. А. E. Hay а complete valve set for C.W. 
and spark (400 to 15,000 metres), also wired for 
use as L.F. amplifier. Smaller pieces of apparatus 
were shown by Messrs. W. G. J. Howe, P. O'Sullivan, 
A. W. M. Dyke, W. E. Groves, and others. 

The telephony from PCGG was listened to, later 
in the evening. 

The Society is in a thriving condition ; there have 
been over & hundred in attendance, of whom 
fifty are full members, and it is anticipated that 
by 1921 the membership will be at least 250. 

It is proposed by some of the members, when 
transmitting conditions become а little easier, 
to carry out important research work in telephony, 
duplex working and particularly in directional 
transmission, as applied thereto. While it is 
recognised that the Post Office must, of necessity, 
preserve the efficiency of public communications 
by preventing interference, it is also felt that much 
of the caution is superfluous. No interference 
would be caused if every applicant for а trans- 
mitting license were compelled to comply with 
the following conditions :— That the applicant, be a 
member of & recognised Society ; have a minimum 
speed of 15 w.p.m., in order to cause no delay should 
а commercial station give instructions to wait; 
and have a knowledge of the more important 
P.M.G. Regulations governing actual transmission. 

Very rarely would interference be caused by 
amateurs or experimenters working on wavelengths 
of 200 metres or less— (plain aerial working should, 
of course, be forbidden )—-and on the rare occasions 
when experimenters would be in default in this 
respect, both the G.P.O. and their Society would 
deal with them. This, alone, should be sufficient 
deterrent to breaking of regulations. Cor- 
respondence from other Clubs on this and allied 
subjects will be welcomed. 

From October Ist all correspondence should be 
forwarded to Mr. G. C. Hughes (address as above). 
In the case of additions to the List of Members 
Supplement only, address to Mr. A. E. Hay, 
Oxford Street, Mountain Ash, Glam. 

Edinburgh Wireless Club. 

(Affiliated with the Wireless Society of London.) 

The general meeting of this Club was held on 
September 5th, when arrangements for the winter 
session were discussed. Judging from the amount 
of apparatus now available, our ordinary meetings 
promise to be thoroughly interesting. The Club 
is willing to enrol new members, and full particulars 
will be supplied by the Hon. Secretary, Mr. W 
Winkler, 9, Ettrick Road, Edinburgh. 
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Sheffield and District Wireless Society. 
(Affiliated with the Wireless Society of London.) 


O wing to the temporary nature of the Club-room 
it was not possible to continue the demonstrations 
and lectures during the summer months, hence 
there have been few opportunities for members to 
come together. The enforced vacation, however, 
has not been wasted, as it has afforded members 
ample time to perfect their own stations; much 
good work has been done both in the reception and 
transmission of Morse signals and speech. The 
various tests carried out by the Marconi Wireless 
Telephony Station at Chelmsford have been listened 
to by most of the members, (thanks to the kindness 
of the Editor of the Wireless World), and stimulated, 
no doubt, by the success of these experiments, two 
members have carried out much useful work in this 
direction ; speech being clearly transmitted over a 
distance of several miles on a 200 metre wavelength 
with the expenditure of very little energy. 

Two outings to the beautiful moors surrounding 
Sheffield were made during the summer vacation, 
for experimental purposes, and the results obtained 
with portable apparatus were very successful. 
The second of these outings took place on September 
4th, when Ringinglowe, some 5 miles out of Sheffield, 
was visited, and despite a terrific hurricane which 
was blowing at the time, transmission and reception 
of wireless speech was maintained with one of the 
members in Sheffield. A very primitive aerial, 


consisting of an insulated cable, was slung between 
two trees, and in a short time the ordinary wireless 
telegraphic signals from Seaforth, Cullercoats 
and other coast stations were heard quite distinctly. 
The most interesting results, however, were obtained 
later, when a voice from Sheffield was clearly heard 
in a message of welcome and good wishes for the 
future success of the Wireless Society. A wireless 
conversation was then carried on, followed by a 
concert consisting of songs and gramophone 
recitals й la Chelmsford at his best. 

The Society, which now boasts 100 members, 
commences its second session on the 7th October, 
when the Annual General Meeting will be held. 
By the kindness of the University authorities, a 
lecture room in the Electrical Department at 
St. George’s Square, has been secured, and the 
weekly meetings will be held there on Friday 
evenings commencing October 15th. 

A comprehensive syllabus of lectures and 
demonstrations has been prepared, and a very suc- 


‘cessful session is anticipated. 


Prospective members should write to the Hon. 
Secretary, Mr. Leonard H. Crowther, 156, Meadow 
Head, Woodseats, Sheffield. 


Liverpool Wireless Association. 
(Affiliated with the Wireless Society of London.) 
A very successful out-door demonstration was 
held at Bidston Hill, on Saturday, September 4th, 
when excellent results were obtained. 
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OCTOBER 2, 1920 


The usual fortnightly meeting was held at 56, 
Whitechapel, on September 8th, when the subject 
of “‘Indoor Aerials” was discussed. 

It was announced that arrangements had been 
completed whereby the Association had secured а 
Club-room at the Royal Institution, Colquitt 
Street, Liverpool. 

A cordial invitation is extended to all persons 
interested in wireless telegraphy, to be present at 
the Club meetings, held fortnightly at the Royal 
Institution, Colquitt Street, Liverpool. 

The Liverpool Wireless Association caters par- 
ticularly for beginners, every assistance and advice 
is given in the designing of experimental wireless 
stations, and no more fascinating study can be 
found. All communications should be addressed 
to the Hon. Secretary, Mr. S. Frith, 6, Cambridge 
Road, Crosby, who will be also pleased to interview 
applicants by appointment. 


Portable Short Wave Receiver, Sheffield and District 
Wireless Society. 


Manchester Wireless Society. 
(Affiliated with the Wireless Society of London.) 


The Society held its first meeting for the winter 
session at the Club-rooms, on September lst, 
the attendance being much larger than was 
anticipated. 

The Chairman, Mr. J. McKernan, delivering his 
address in fine style, outlined the progress of 
wireless telegraphy and telephony, together with 
the aims of the Society, in such a clear and non- 
technical manner, that even those of his audience 
just commencing the fascinating study of wireless, 
were able to follow the discourse without difficulty. 

Mr. McKernan was ably supported by Vice- 
Presidents J. Griffin, C. V. Morris, W. С. Phillips, 
and the Hon. Treasurer, Mr. J. C. A. Reid, each of 
whom expressed their desire for closer co-operation, 
with a view to securing more direct benefit from the 
researches of the Society. | 


THE WIRELESS WORLD 


Various sets were exhibited during the evening, 
including three portable receiving sets, & small 
transmitting set and а telephony set. Four new 
members were elected, making the total member- 
ship 52. Several applications have yet to be dealt 
with, including one from Ireland and one from 
Newfoundland. Hon. Secretary, Mr. Y. W. Р. 
Evans, 7, Clitheroe Road, Longsight, Manchester. 


Stockport Wireless Society. 


The above Society commenced its winter sessions 
on September 3rd. The Chairman, Mr. H. C. 
Woodhall, presiding over a good attendance, 
opened the meeting with a few general remarks. 
The Secretary then stated that the desired room of 
our old headquarters had now been obtained, and 
asked that members would discuss the situation. 
The members present examined the possibilities 
of installing transmitting and receiving sets, also 
the erection of a permanent aerial; the results 
were found highly satisfactory. The Society 
already holding the necessary licences, it was 
decided to carry out the above immediately, which 
it is hoped will be completed in time for the Society’s 
next meeting. 

The Secretary then put the proposed programme 
for September before the members; the beginners 
to form an elementary class, and the remainder 
who are expert wireless enthusiasts to form an 
advanced class. 

Major Swart was found to be ап excellent 
lecturer by the elementary section, keeping everyone 
so interested that time passed all too quickly. 

Mr. Faure was in charge of the advanced clas: 
which embraced some very interesting discussions 
on the efficiency of various types of wireless gear ; 


later, buzzer practice was indulged in, and it is 


pleasing to note that everyone is becoming more 
proficient in telegraphy. 
Thanks were conveved to the Editor of the 


, Wireless World for informing the Secretary re 


Chelmsford telephony on August 28th, 29th and 
30th. 

Arrangements have been made for members to 
visit the wireless installation at the Aerodrome, 
Alexandra Park, during the next week. 

The Society cordially invites all prospective 
members to its meetings held every Friday, at 
7.45 p.m., at the Foresters’ Hall, Churchgate, 
Stockport, and particulars of membership may 
be had from the Hon. Secretary, Mr. Z. A. Faure, 
3, Bank's Lane, SIOCRBOFt. 


Walsall Amateur Radio Club. 


With & view to instructing junior members in the 
elementary principles of wireless telegraphy, a 
junior branch has recently been formed permitting 
boys between the ager of 11 and 16 to membership. 
Meetings аге held on Mondays and Fridays at 
7.0 p.m.,at the Brotherhood Institute, and all 
boys between the ages given are cordially invited 
to attend. Meetings for adult members will con- 
tinue to take place on. Mondays and Fridays at 
8 p.m., as hitherto. All particulars of both sections 
of the Club, together with all other information, 
may be obtained upon request, from the Hon. 
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Secretary, Mr. Edgar W. Bridgewater, 46, Caldmore 
Road, Walsall. | 


Oxford Amateur Wireless Society. 

Owing to unforeseen difficulties the apparatus 
belonging to the above Society has been installed 
at 7, Bartlemas Road, instead of at Shotover Hill. 

There have been no meetings of the Club during 
August on account of the holidays. 

Communications should be addressed to the Assis- 
tant Secretary, Mr. P. R. Bunce, 7, Bartlemas 
Road, Oxford. 


Wireless Club for Exeter. 

With a view to discussing &nd drawing up details 
for the formation of а Club at Exeter, а number of 
amateurs held а meeting during the latter part of 
September. 1% is proposed to introduce into the 
Club such effects as a wireless set, a library, a work- 
shop and lathe. Will interested readers and those 
desirous of joining, please communicate with 
Mr. H. E. Alcock, 1, Prospect Villas, Heavitree, 
Exeter. 


Wireless Club for Newark-on-Trent. 


Mr. Geo. T. Sindall, of 44, Hatton Gardens, 
Newark-on-Trent, is anxious to form in or about 


his district, an amateur wireless club. Will those: 


readers whose interest in wireless is centred about 
Newark-on-Trent, kindly write to the above- 
named. 


The Three Towns Wireless Club. 
(Affiliated with the Wireless Society of London.) 


The first winter session meeting of the ahove 
Club was held on Wednesday, September 15th. As 
no programme had been prepared, a_ general 
discussion was held. Each of the members present 
had something to report on the progress of his 
set, and the meeting concluded all too quickly. 
Our former Secretary (Mr. W. Rose) exhibited a 
Mediwaver set, and with it good signals were 
obtained from Pembroke, Cleethorpes, Poldhu C.W. 
and several unknown spark stations. Three pairs 
of telephones were in use and the signals were all 
that could be desired. 

The Club is hoping to arrange a very attractive 
and instructive series of lectures and demonstrations 
for the coming winter. There must still be many 
amateurs in and about Plymouth who are not yet 
attached to the Club, therefore should this report 
meet their attention. a letter to the Acting Secretary, 
Mr. G. H. Lock, 9, Ryder Road, Stoke, Devonport, 
would elicit further information. 


Rugby and District Wireless Club. 


Interest in wireless mattors is taking practical 
shape in Rugby. The newly formed Club is making 
headway; its membership is 
gentlemen prominently connected with electrical 
development are coming forward as supporters. 
Preparations are being made for the winter session. 
A special committee has in hand the drawing 
up of the programme, with а view to promoting 
lectures, discussions, experiments, demonstrations, 
etc.; several promises have been made to help 


increasing and’ 


in this direction. It is also hoped to inaugurate 
а class for giving buzzer instruction in order that 
members not familiar with telegraphy may become 
proficient in that practice. | 

Considerable satisfaction is expressed by the 
members that R. C. Clinker, Esq., has consented 
to become President, and among the Vice- 
Presidents are:—Sir John Baird, M.P., D.S.O., 
R. Dumas, Esq. (Works Manager B.T.H. Co.), 
A. R. Everest, Esq., Dr. С. R. Hoskyn, etc. 

An endeavour is being made to procure the 
rooms of the Rugby Engineering Society for the 
purposes of the Club, and it is believed that the 
Society will sympathetically consider the proposal. 

It has been decided to affiliate with the Wireless 
Society of London as soon as possible, and the 
Secretary of that Society has promised to send the 
necessary forms.—Hon. Secretary, Mr. Arthur T. 
Cave, 3, Charlotte Street, Rugby. 


Portsmouth and District Wireless Association. 


The first meeting of the above Society has taken 
place, eight members being present. It was 
decided to obtain a room for the use of the Society, 
and to keep there instruments for calibrating any 
parts of members’ apparatus. A receiving station 
will be erected, and arrangements are being made 
to hold buzzer practice for the members. 

The Hon. Secretary, Reg. G. H. Cole, 34, Bradford 
Road, Southsea, Portsmouth, will be pleased to 
hear from any wireless people in the district. 


Newcastle and District Amateur Wireless 
Association. 


(Affiliated with the Wireless Society of London.) 


The Society has now received permission to erect 
an aerial for reception, and to use valves. An aerial 
has therefore been erected, which is giving very 
good results with crystal sets. Applications for 
membership should be addressed to the Hon 
Secretary, Mr. Colin Bain, 51, Grainger Street, 
Newcastle. 


Wireless Society of Hull and District. 


At the monthly meeting of members held on 
the 9th inst., Mr. C. Dyson, well known in the city 
as & keen pre-war wireless enthusiast, gave some 
instructive advice with regard to the construction 
of an amateur wireless installation. The speaker 
pointed out that it was far more interesting and 
instructive to build up a set than to purchase the 
completed article. Mr. G. H. Strong (President ), 
who was in the chair, also gave some sound advice 
to beginners respecting the building up of their 
sets, and dwelt at some length upon the use of the 
valve as a detector and amplifier. 

Several new members were enrolled, and the 
prospects of this Society are very bright. The 
meetings are being held at the Metropole 
(Marlborough Room), and the dates of future 
meetings are October 7th and 21st, November 
4th and 18th, December 2nd, 16th and 30th. 
The Hon. Secretary, Mr. H. Nightscales, 16, 
Portobello Street, Hull, will gladly supply full 
particulars to intending menibers. 
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RESISTANCE AND HIGH FREQUENCY RESISTANCE 


O conductor will permit the 

passage of an electric current 

through it without loss. When- 

ever a current flows through a 
| conductor a certain amount of 
the energy is converted into heat, and thereby 
probably wasted. “This property of a conductor 
which obstructs the free passage of the current 
thrcugh it is termed its resistance, and is 
expressed in units termed ohms. Thus, if 
two conductors were stated to have resistances 
of 5 and 10 ohms respectively, we should 
understand that the former would conduct 
an electric current twice as readily as the 
latter. The resistance of a conductor depends 
among other things on its length. It is 
clear that the longer the path traversed by a 
current, the more energy will belost. Hence, 
the resistance of a wire is directly proportional 
to its length. Also, the greater the path 
offered to the flow of the current the less is 
the resistance. If we increase the cross- 
sectional area of a certain conductor by four 
times, the resistance will only be one quarter 
as great. | 

In order to find the resistance of a certain 
conductor, therefore, it is necessary to find 
the volume of metal in the conductor. If 
we then multiply this by a factor giving the 
resistance of unit volume of the metal we 
shall obtain the value of the resistance in 
ohms. 

'The resistance of unit volume of a con- 
ductor is known as the specific resistance, 
and is usually taken as the resistance in ohms 
between the opposite faces of a cube of the 
material, one centimetre each way. Fig. 1 
will help to make the meaning of the term 
clear. 

The following list gives the specific 
resistances in ohms of some of the commoner 
conductors :—Copper [1:5 х 1076), silver 
[1:4x1079], aluminium [2:8 х 1078], iron 
[12—15 x 10], lead [19: х 1058], mercury 
[94: х 10-6], carbon [4x 107?--4x 1072], 


water [26-5 х 1072], dilute sulphuric acid 
[1:3—5]. 


The formula for the resistance of a con- 


(-Bx 10" ‘OHMS 


ductor may be written down as follows :— 


же Where / is the length of con- 
ductor in centimetres, а the cross sectional 
area in sq. cms. and ; the specific resistance. 

Let us apply this formula to find the 
resistance of 100 yards of No. 30 SWG. 
Copper wire. 

Referring to a wire table we find that the 
diameter of No. 30 SWG. is 0.0124" 
(0-315 mm.), and the cross-section, therefore, 
is 0-078 square mm. 

100 yards is 300 feet or 9,150 cms., and 
the specific resistance, from the above table, 
is 1-5x 10% ohms. 


_ 9,150 x 1-5 x 10? 
|... 106x 0-078 


As another example, take the tollowing :— 
1,000 yards of aluminium wire have a total 
resistance of 65 ohms. What is the diameter 
of the wire? Неге we are given R=65, 
/— 3,000 x 30-5 cms., ;—2-8x 10%. 

/s 31000x 30-5 x 2-8 


R 106 x 65 


—0-00394 square cms. 
The diameter, therefore, is 0-07 cms. 
which corresponds to No. 22 S.W.G. 
If any number of resistances are connected 


wR == 17:6 ohms. 


Therefore а = 
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in series so that the current flows through 
each in turn, the total resistance in the circuit 
will be equal to the sum of the individual 
resistances. Thus, if three resistances, each 
of 2 ohms, are joined in series with one of 
4 ohms, the total resistance will be (3 х 2) 4-4 
or 10. 

When, however, the resistances are joined 
in parallel the effective resistance of the 
group is lessened. ‘Thus, if two resistances 
of one ohm each were connected in parallel, 
the effective resistance of the combination 
would be only one-half an ohm. 

The formula giving the joint resistance 
of any number of resistances in parallel can 
be written— 


| 


— 


R 


Where R is the total resistance required, 
and ту, rg, rg are the individual resistances. 
An important application of this rule is 
found in the calculation of the resistance of 
stranded wires. ‘The resistance of a stranded 


zd a Lon -+ etc. 
"1 "ә 73 


; Eo . | : 
wire containing 7 strands, is — th the resist- 


ance of a single strand. 

As an example :—What is the resistance 
of 100 yards of cable containing 19 strands 
of No. 22 SWG.? 100 yards of single 
No. 22 wire have a resistance of 3-9 ohms, 
approximately. The cable, therefore, will 


19 


It is interesting to note that the laws 
governing resistances in series, and parallel 
are the reverse of those governing the capacity 
of condensers in series and parallel, as des- 
cribed in the previous article. 


or 0-206 ohms. 


have a resistance of 


HicH FREQUENCY RESISTANCE. 


When dealing with wires carrying alternat- 
ing current of wireless frequencies the 
calculation of resistance becomes too complex 
to be found with accuracy. This is brought 
about by the fact that a high frequency current 
flewing through a wire does not distribute 
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itself uniformly over the whole cross section 
of the wire. In the case of direct current, 
the current density in any part of the cross- 
section of the wire is the same, but an alternat- 
ing current has its maximum density at the 
outside layer of the conductor, and decreases 
very rapidly in density towards the centre of 
the conductor. Nearly the whole of the 
high frequency current, therefore, flows 
on the outside skin of the conductor ; hence, 
this is termed the “skin effect." As the 
frequency of the current is increased, the 
depth to which the current will penetrate 
becomes less and less. “The effective cross 
section of the conductor, therefore, becomcs 
less, and the resistance rapidly increases. 

In the absence of definite formule for 
determining the high frequency resistance 
of all coils of wire, several methods have been 
devised by which the high frequency 
resistance of a coil can be measured experi- 
mentally. Results obtained from these ex- 
periments show that the resistance of a solid 
wire to high frequency current is greater than 
that of stranded wire of the same cross section. 
In order to minimise losses from high frequency, 
it Is therefore preferable to wind inductance 
coils with stranded wire. 

The high frequency resistance of a coil 
of several layers of wire is higher than that of 
a single layer, since the current not only 
tends to confine itself to the outer skin of 
the wires, but also crowds toward those wires 
on the inside of the coil. When designing 
a coil for a given value of inductance, it is 
therefore better to increase the length and 
avoid too many layers of wire. For certain 
frequencies the resistance of the coil will 
increase all out of proportion to the in- 
ductance if multi-layer coils are employed. 

Where stranded wires are used in winding 
the coil, the “crowding” of the high 
frequency current can be minimised by 
twisting the individual conductors forming 
the stranded wire. In this way each strand 
of the wire occupies, in turn, the lowest 
position, and an even distribution of the 
current throughout the composite wire is 
enforced. 
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WIRELESS APPARATUS 
THE CONSTRUCTION OF TELEPHONES 


ANY readers who have 

followed these articles have 

made up the receiving sets 

described therein, but have 

come to a full stop on the 
subject of telephones. Some have apparently 
procured second-hand telephones, while others 
are more ambitious and wish to make their 
own. In order to assist the latter, we will 
describe the constructional work required to 
make either high or low resistance types, and 
this will also help those readers who have 
second-hand ones. From enquiries made it 
seems that it is only minor troubles that are 
causing worry. 

'The essential parts of a telephone receiver 
are the outer case, electro-magnet, field coils, 
diaphragm, and ebonite cap. 

The Outer Case should be made out of 
brass tubing 2" inside diameter, having j4" 
walls, 2" deep Опе end of the tube must be 
closed up by fitting an accurately turned brass 
plate just inside the tube, finally soldering it 
into position. “This plate we shall term the 
base. Upon this base will be mounted the 
magnet, terminals and fitting for the headgear. 
The other end of the tube must be threaded 
in order to take the ebonite cap; about 
5 threads will be enough, chased at 25 to the 
inch. (See Fig. 1). 

The Magnet.— he most suitable type of 
magnets are as shown in Fig. 2. These are 


Fig. 1. 


404 


= winding on a straight bar. 


to be cut out of steel. ‘The hole at the top 
will be required to fix the magnet to base, 
the two lower holes for securing the pole-pieces 


Fig. 2. 


to the magnet poles. These holes must be 
drilled before hardening the steel. "The 
latter process must be carried out to 
the degree of glass hardness. Magnetising 
must be done after hardening, and is 
best carried out by the local electrician. It 
Я can, however, be done at home,providing a 
good source of current is available. Wind 
40 or 5Oturns of No. 16 copper wire round 
each end of the magnet so that about one third 
of the magnet in the middle is left uncovered ; 
wind the wire uni-directionally as though 
If a current of, 
say, 20 amperes is passed through the wire 
several times, tapping the steel during the 
process, the steel should be permanently 
magnetised. 


Pole-pieces.—See Fig. З. '"Theseare made ot 
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soft iron. In order to utilise the very limited 
space in the outer case we must mount the 
field coils in the centre ; therefore, pole-pieces 
shaped as in sketch must be used. The thick- 
ness need only be 3%” and, if bent at right 
angles at the dotted line, the section А will 
be in position, when mounted, to take the 
coil Two pole-pieces will be required. 
C and D are holes required to fix the pole- 
piece to the outer case and magnet respec- 
tively. 

Field Cotls—Two coils are required, and 
will be about 2" long and j," wide. The 
core must be just large a to slip over 
the pole-pieces. ‘To make the bobbin, wrap a 
few turns of stiff paper, treated with shellac 
varnish, round the pole-piece. When dry 


hea- - he- > 


slip it off and shellac it on to two flanges cut 
out of thin ebonite or fibre. The flanges 


should also have a centre slot to enable the , 


coil to slip over the pole-pieces. 

In the case of high resistance headpieces 
. the bobbins must be fully wound with No. 50 
S.W.S. 

When finished the coils should each have 
a resistance of about 2,000 ohms., making a 
total of 8,000 ohms. per pair of telephones. 

Low resistance telephones are wound full 
with No. 38 or No.*40 wire : the resistance 
of the coils will be about 50 ohms. When 
winding coils with the fine wire it is a good 
practice to solder a heavier gauge wire to the 


fine wire, winding a few of the heavier turns 
on the coil to start with; this enables the 
strain of handling to be taken by the thicker 
wire. Finish the coil off in the same way. 
Whilst winding, use a galvanometer and dry 
battery frequently to detect breakage of wire. 
This precaution may save a lot of time and 
trouble. 

The Diaphragm is made of thin sheet iron, 
circular in shape, and may be cut from an 
ordinary Ferrotype plate. Diaphragms are 
usually treated with varnish, or are tinned, to 
prevent rust. The thickness should not 
exceed 0-01". The diameter must be such 
that the diaphragm rests on the edge of the 
outer case and must be perfectly flat. See 
Fig. 1. 

Ebonite Cap.—The exact shape of this cap 
may be left to the individual taste of the 
amateur; two important points however, 
must be noted. The thread cut on the inside 
must correspond and screw easily on to the 
thread on the outer case. The ledge shown 
clearly at A in Fig. 1 must be left when 
turning the inside of the cap, the use of which 
is to clamp the diaphragm down to the edge of 
the outer case: this ledge should only be 
about 7,” wide. 

Adjustment.—When assembling, connect 
the two coils in series, and adjust the height 
of the pole-pieces so that the diaphragm is 
only a small fraction of an inch clear of them. 
Tests can be carried out by connecting a 
dry cell in series with the headpieces and a 
crystal. If the telephones are operating, a 
click will be heard every time the circuit is 
made or broken. 

Small terminals can be fitted, either on 
the base or in the side of the case at the 
opening where the magnet is cut away. 
'These terminals must be bushed with ebonite 
or fibre The fixing of bands to hold the 
telephones on the head I will not deal with : 
some prefer two light steel bands, others thin 
leather straps ; but in either case the matter 
is easily tackled. 
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BOOK REVIEWS 


RADIO INSTRUMENTS AND 


MEASUREMENTS. 


Being a Reprint of Circular No. 74 óf the 
Bureau of Standards, Department of 
Commerce, Washington, D.C. New 
York: ‘The Wireless Press Inc, pp. 
330, fully illustrated. 


HIS excellent text-book in 
assuming that its readers are 
more or less familiar with the 
elementary theory and practice 
of wireless telegraphy, gives 
a list of publications, suitable as an intro- 
duction to the theory expounded within its 
pages, to serve as a guide to those students 
whose knowledge of the subject may not be 
within the required standard. This list 
tends to make the study of wireless more 
definite in its curriculum, and also serves the 
engineer as an excellent and handy reference. 

A large proportion of the publication is 
devoted to the treatment of underlying 
principles, for the reasons that however much 
the methods and technique of radio measure- 
ment may change the same principles continue 
to apply, and that this present circular will 
serve better as an introduction to other 
circulars on radio subjects which may appear 
in the future. 

Familiar as we are with amateurs and 
experimenters in wireless telegraphy, it is 
felt by us that there is a need of better under- 
standing of electrical measurements, and when 
such a book as that under review comes to 
our notice, still more does the need present 
itself. 

The importance of the three-electrode 
tube, both as a generator and a detector, is 
dealt with on page 200, in a manner which 
brings home to the reader the necessity of 
familiarising himself with this instrument to 


the very fullest degree. The theory of the 
valve is given in simple detail with a marked 
absence of technicalities. Its uses as a detector 
of damped oscillations, as a regenerative 
amplifier, and as a generator, are given with 
simple diagrams, in consistency with the 
simplicity of the rest of the publication. How 
the electron tube may be used as a generator 
for measurement purposes is also explained in 
language which every student may follow 
with ease. 

The calculation of capacity and inductance 
often serves to dishearten the amateur to such 
an extent that he is inclined to leave the 
subject of mathematics to his more profes- 
sional brothers ; yet, after all, the fault is 
no other than the light in which the subject 
is often presented. All too often does the 
amateur rely solely upon experiment for the 
adjustment of capacities and inductances to 
be used in his amateur station, yet with a 
little understanding of formulæ many hours 
of monotonous experiment could be elimi- 
nated. Again, the fact of calculating measure- 
ments undoubtedly warrants a better efficiency 
from the same instruments, in that one knows 
precisely what one is handling. In this book 
of Radio Instruments and Measurements the 
subject of calculation is presented in a manner 
which will be clear to all : few steps are left 
out in the examples, and those that are will 
be obvious. 

Ап attempt is made, not to present all the 
formulz available for the purpose of Induct- 
ance calculation, but rather to introduce to 
the student the minimum number required 
for accuracy and clear understanding. 

Such a book as this, if placed in the 
libraries of the various clubs, would not only 
be appreciated by every member, but would 
more often than not be missing from its 
allotted shelf, thus proclaiming its popularity. 


WINTER STUDY. 


We shall be pleased to assist any of our readers who wish it, by outlining courses of study in 
wireless and allied subjects, by recommending books or by obtaining any of the books reviewed 
in this magazine 
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QUESTIONS AND ANSWERS 


~ NOTE.—This section of the magazine ts placed at the disposal of all readers who wish to receive advice and 


information on mattera pertaining to both the technical and non-technical sides of wireless work. 


Readers 


should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
tn their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) Ail queries must 
be accom panied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a ** nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


BEGINNER (Preston) asks (1) For address of 
Secretary, or Headquarters, of Preston Wireless 
Society. (2) How are aerials in aircraft earthed. 
(3) Do we think that wireless telegraphy will, in 
course of time, be entirely superseded by telephony. 

(1) We have no information regarding the 
Preston Wireless Society. Does it exist ? 

(2) As a rule the aerial is earthed to the frame 
of the machine which forms a balancing capacity. 
The arrangement is somewhat similar to that of 
the original Hertzian oscillator. 

(3) Hardly; line telephony has not seriously 
affected line telegraphy. The two systems have 
rather different fields of utility. 

W.J. (Southampton) asks (1) For criticism of 
crystal set. (2) If two crystal detectors in parallel 
im prove the set. 

(1) Set has two faults. There is no provision for 
tuning the aerial circuit, and potentiometer is 
wrongly connected. Capacity of tuning condenser 
may not be suitable. Consult recent reply to 
AERIAL (Golder’s Green), August 7th, 1920. 

(2) Connecting crystals in parallel does not, as a 
rule, improve results. 

J.L.W. (London, S.W.) asks (1) For a suitable 
circuit to receive U.S.A., with valve or crystal, the 
valve being ‘for long distances and crystal for short 
distances and for spark. (2) What is the longest 
earth lead permissible for good results, and would 
24’ be too long, as this is the shortest obtainable 
without using water pipes. (3) In constructing a 
веі as described in ‘* Wireless World," can he use 
enamelled wire tnstead of D.S.C. (4) Will 2,000 
ohms. (double) telephones need a transformer. 

(1) See Fig. 2, page249, June 26th issue. You can 
easily arrange а suitable switch to cut out valves 
and substitute crystal if required, if you have 
sufficient knowledge to build a set of this type. 
A valve receiver will receive spark O.K. 

(2) Depends too much on local conditions for us 
to say. You should get fair results with 24', but 
less, of course, is desirable. 

(3) Yes, but be very careful not to damage 
insulation in winding. 

(4) No. 

D.C.N. (Eastbourne) asks (1) How to utilise a 
valve in conjunction with a type 31 crystal receiver. 
(2) If a coupling transformer is necessary, what type 
ts required, 

(1) You might either (a) remove crystal and 
apply grid and filament across the billi condenser, 
using valve as rectifier, or (b) put one winding of а 
transformer across the telephone terminals and tke 
other across grid and filament, using valve as 
L.F. amplifier. 


(2) In the event of using (b), transformer should 
be about 4.000/10,000 ohms., step up to the valve 
and wound with about No. 46 wire. 

VALVITE (Peru) refers to an abstract of a paper 
by G. Leithauser in the issue of October, 1919, and 
asks several questions regarding the circuit on page 387, 
Fig. 3, as to values of condensers, resistances, etc. 

The circuit you refer to is of &n unusual type, 
and we have not experimented with it. We regret 
therefore that we are unable to give you the infor- 
mation you require. You might be able to get it 
from the author's original paper. 

G.T. (York) asks (1) If a certain circuit would be 
suitable for spark and C.W. and telephony reception, 
using a coupler as in an enclosed illustration: 
(2) What resistance telephones would be required 
when inserted directly in the H.T. circuit. (3) Would 
better results with 100’ single wire aerial, 35’ of 
which would be down-lead, or with 70’ of double 
wire 6’ apart, 35’ of which would be down-lead. 
(4) What stations or wavelengths would he be likely 
to pick up. 

(1) Circuit is all right, but coupler shown is 
unsuitable for the purpose, as the secondary coil 
has too much inductance for a reaction coil. More- 
over, except for big wavelengths, there is no need 
for so many adjustments. 

(2) Preferably not less than 4,000 ohms. 

(3) Little difference; single wire probably 
somewhat the better. 

(4) Any up to about 2,500 ms. 

BEGINNER (Essex) encloses a diagram of a 
circuit (Fig. 1) tobe used witha P.M.G. aerial, andasks 
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(1) For general criticisms. (2) What range of wave- 
lengths could he receive. (3) What distance could he 
receive from. (4) 1] he must obtain a licence to have 
apparatus in his possession. 

(1) You should interchange condensers K, and 
K,. K, is more suitable for a blocking condenser 
(full capacity ), and even then your secondary will 
tune to a longer wavelength than your aerial. 

(2) Up to about 2,000 ms. maximum. Another 
two tachi of winding on your primary should 
increase your wavelength to about 2,500 ms. 

(3) We cannot say ; it depends entirely on power 
of transmitting set. You should receive Paris. 

(4) Yes. Apply to Secretary, G.P.O. 

W.A. (Huntley) encloses sketch (Fig. 2) and par- 
ticulars of circuit, and asks (1) For idea of range (mini- 
mum and maximum )on full-size aerial. (2) If windings 
are unsuitable, what are suitable values to tune up 
to 6,000 ms. (3) If amplifier, as shown in diagram, 
would be suttable for attaching to tele phone transformer 
terminals. (4) Will the arrangement of amplifier 
cause any tnterference due to valve. (5) Would it be 
suitable for applying to any crystal set. 
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Fig. 2 


(1) Maximum wavelength about 2,800 ms.; 
minimum ,uncertain. 

(2) Wind A.T.I. to 20" with same wire and 
secondary to 10" with 32 S. W.G. on same diameter 
formers. ; It would be advisable to wind both these 


` a tuning coil and how to connect ùi up. 
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coils in sections, with some dead-end switching 
arrangement to get the lower wavelengths with 
certainty. See Wireless World, August 7th, p. 367. 

(3) Windings of transformer unsuitable. Should 
be about 5,000 ohms. in plate circuit and 11,000 
ohms. in grid circuit. 

(4) Probably not. 

(5) Yes, when correctly wound. 

(N.B.—The rule is four questions only )- 

S.J.R.B. (Ringwood) asks (1) With reference 
to Fig. 16, p. 703, Vol. 7 of the ** Wireless World," 
and correction to this subsequently published, how 
does rectification take place, in view of the fact the 
grids of the amplifying valves are more negative than 
that of the rectifying valve. (2) Where he can obtain 
a P.O. relay, as mentioned in p. 100, Vol. 8. (3) If 
the relay for W/T, 50 ohms. resistance, marketed by 
Messrs. ‚ ts suitable for inclusion in a valve 
relay circuit of the type referred to in (2), if used 
with a telephone transformer. 

(1) The method of rectification is the cumulative 
method. (See Bangay’s Elementary Principles, p. 
119, et seq). 

(2) Sullivan, Elliott, I.R.G.P. Company, and 
many other firms. 

(3) No. You cannot employ a telephone trans. 
former for this purpose, as it only transforms the 
А.С. component of the plate current, whereas it is 
the D.C. component which works the relay. 

F.R. (Conisborough) asks (1) Whether he can 
construct а two-valve amplifier to work from same 
Н.Т. and L.T. battery without altering the “* Medi- 
waver” at all. (2) If so,could we give diagram for same. 

(1) This can probably be done. 

(2) We are afraid we cannot do this satisfactorily 
without а working drawing of the Mediwaver, to 
which we have not access. 

BEGINNER (Launceston) asks (1) How to make 

(2) If using 
three Grove cells, 1' coil, spark gap and tree aerial 
20' high, he could transmit 10 miles. 

(1) Get & copy of Wireless World for December 
last. In it you will find instructions for making a 
simple receiver, including the construction of the 
tuning coil. 

(2) The apparatus you mention would probably 
do the distance, but а tree aerial would be very 
undesirable for transmission. 

DOT DASH DOT (Bexley) asks (1) For 
information as to construction of telephone trans- 
former, or tf previously published where he raold 
get '* Wireless World " of that date. (2) If и ts 
possible to introduce valve as amplifier in circuit of 
ordinary loose coupler. 

(1) Wireless World, March, 1920, Vol. 7, No. 84, 
obtainable from the Wireless Press, 12-13, Henrietta 
Street, W.C.2. 

(2) Not without some modifications of the circuit 
arrangement; cf. diagram on page 650, April 17th 
issue, which shows a simple amplifier adapted for 
C.W. as well as spark reception. 

W.R.J. (Nunhead) asks (1) For criticism of 
enclosed diagram. (2) For respective values of А.Т.1. 
primary and secondary of loose coupler and condenser. 
(3) Maximum wavelength which could be received. 
(4) If battery in crystal circuit is suitable (flash lamp 
battery). 
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(1) Receiver is all right, with exception of aerial 
circuit. You have shown coupler primary and part 
of A.T.T. shorted. We take it this is a slip. Coupler 
secondary or condenser, or both, should be con- 
siderably increased. 

(2) 6,000 mhys.. 1,400 mhys., 1,900 mhys., and 
0-0001 míds. 

(3) About 700 ms. 

(4) Yes. > 

E.T.M. (Wimbledon Park) (1) Wishes to make 
a C.W. and spark receiver with range 600 to 20,000 
ms., and asks for data for design. (2) Asks what is 
the effect of joining lengths of wire on aerial, as 
shown (Fig. 3). Does it increase wavelength. 

(1) We are afraid the design of such а receiver 
is outside the scope of these columns. (2) Extension 
would probably increase wavelength slightly, but 
would probably also reduce the radiation efficiency. 
We do not recommend it. 
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Fig. 3. 
H.C.F. (Wolverhampton) asks (1) Whether 


receiver described in Constructional Articles (one 
valve, H.F. reactance amplifier) would work equally 
well with a V24 or similar valve, and if any alterations 
would be necessary. (2) Having regard to the low 
anode potential, whether a telephone transformer and 
L.R. telephones would still be desirable. (3) Whether 
good signala could be expected, using above apparatus, 
and a single-wire aerial 20’ high, 70’ long, somewhat 
screened on one side by buildings. 

(1) Probably ; some variation of size of reaction 
coil might be found necessary. 

(2) Cf. other recent replies on this point ; under 
these circumstances there is little to choose between 
L.R. and H.R. 

(3) Yes. 

L.O. (Chingford) asks (1) If the design of a 
set (Fig. 4) is good. к not, why not. (2) What 
would be the values of C,, C; and C,. (3) What would 
the capacity of the aerial be. (4) Would he be expecting 
too much to get Madrid, Lisbon and Nauen at night 
and under good conditions. 

(1) Yes, quite good, except that variable con- 
denser of tinfoil and paper will be unsatisfactory. 
C, can very well be fixed in value, also interchange 
the A.T.C. C, and tuned circuit condenser (C, ). 
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Fig. 4. 
C,=0-005 mfds. С, = 


(2) C,=0-00095 mfds. 
perhaps about 0-007 mfds. 

(3) Approx. =0-0002 mfds. 

(4) No; you should succeed with these stations 
at times, under good conditions, except perhaps 
Lisbon. 

AMPLIFIER (Manchester) asks (1) How to 
use two audio frequency transformers with valves 
for а L.F. amplifier for addition to a receiver. (2) 
What is function of grid leak or condenser. (3) If 
we consider a circuit as sketched satisfactory. 

(1) On page 406 you will find sketch of a 3-valve 
L.F. amplifier. You can modify this by omitting 
one valve and transformer. 

(2) See Bangay's 'Oscillation Valve," page 119, 
et seq., and also recent replies in these columns. 

(3) Fairly, provided the dimensions of the parts 
are suitable. 

MENO (Plymouth) asks (1) If it is probable 
I should have permission to instal a wireless telephone 
ca pable of sending and receiving messages a distance 
of 250 miles. (2) Approximate cost and simplest 
type of installation. If an installation for receiving 
only 18 likely to be given, would you kindly substitute 
particulars of same. 

(1) Apply to Secretary, G.P.O., for license; 
permission to transmit over such а wide range is 
hardly likely to be given at present. 

(2) It is difficult to estimate the least cost for 
which a set of this type could be built. We should 
suggest somewhere about £100. If you propose to 
go in for the subject on this scale you had better 
got Goldsmiths’ ** Radio Telephony,’ " or Coursey’s 
* Telephony without Wires," or preferably both. 
For prices of receivers see our advertisement pages. 

NAMTON (Edinburgh) sends diagram for 
criticism (Fig. 5). He asks (1) If it will receive 
C.W. and spark. (2) Wavelength range, with or 
without Condenser А. (3) Details of Marconi tele- 
phone transformer. (4) Suitable valve for telephone 
condenser. (5) Minimum H.T. necessary for V24 
valve. 
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(1) Set is quite good, on the whole. Reaction 
coil is too small; about 1,000 mhys. Condenser 
across transformer should be across H.T. battery as 
well. Set will then receive spark and C.W. (2) 
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Fig. 5. 
4,000 ms. without condenser, and 5,000-5,500 
with it. 


(3) See page 699, March issue. 

(4) In this case, not less than 0-001 mfds. 

(5) Under exactly right conditions 4 to 6 volts 
will do; but you had better allow about 20 volts. 

(N.B.—Only four questions, please.) 

E.K.S. (Malton) asks (1) What 1з the best form 
of reaction coil R, page 283, Fig. 4, November issue. 
(2) If a variometer would do, and, if so, what would 
be suitable diameter and gauge of wire and number 
of turns for same. 

(1) and (2) The most convenient form is а 
spherical bobbin, such as is used in a variometer. 
In the latter, of course, the coils on the fixed and 
moving formers are connected together; here they 
should be separate, as in the figure. А bobbin 
4” diameter, wound with a single layer of No. 26 
D.W.S., should give you enough reaction for your 
purpose. 

H.D. (Willesden) has a frame aerial and asks 
(1) What would be the best set using two high frequency 
amplifiers and one detector, to receive 600 to 4,000 ms. 
(2) Would an iron bedstead near the aerial and 
instruments affect them. (3) Is $t necessary to 
alter the current in the filaments of the amplifier 
to obtain a good signal while tuning. 

(1) You will probably find resistance amplifica- 
tion as convenient for the H.F. as any other. You 
could make a good set by modifying the two 


for primary and secondary. 
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figures on page 53, April 17th issue, to suit your 
smaller number of valves. 

(2) Probably not seriously but keep аз far away 
from it as possible. 

(3) Variation of filament current is often a useful 
way of adjusting sensitivity, but it is better not 
to do во while tuning the receiver. 

NOVICE (Woburn) sends a diagram of a circuit 
and asks (1) What size loose coupler to make to get 
best results. (2) Weight and gauge of enamelled wire 


Fig. 6. 


(3) If connections of 
diagram all right. 

For various loose couplers, consult other recent 
replies. 

(1) and (2) We strongly recommend you to start 
by making a set in accordance with the description 
in the issue of December, 1919; if you are suc- 
cessful you can easily adapt it for use with а 
secondary circuit. 

(3) Your diagram is wrong; the condenser is 
shown in series with the crystal and telephones are 
shunted across the crystal. Connections should be 
as shown in Fig. 6. 

C.H.P.N. (Southend-on-Sea) refers to Mr. 
Read's article in the December issue, page 530. He 
asks (1) What, exactly, does Mr. Read mean by 
saying СЗ їз a special condenser. (2) What would 
be the capacity of C2. (3) Would an ordinary 
loose-coupled jigger as per enclosed sketch be suitable. 
(4) What is the name of the station to which Sheerness 
(BYK) sends figure code and weather forecast 
every evening at 8.30. 

See other replies on this receiver. 

(1) Probably special in that it is introduced in 
an unusual part of the circuit. 

(2) Try about 0-00005 mfds. 

(3) Yes, this should be quite satisfactory. 

(4) Since BYK is а naval station its working is 
confidential. 

W.E.O. (Calcutta) asks (1) Can a three- 
electrode valve be used on a Type 31 Marconi crystal 
receiver ? and, if so (2) What connections should 
be made for best results. (3) Can same be fitted 
with a multiple tuner. 

(1) This can be done. 

(2) See reply to F.J.B. for one method. 

(3) Presumably you mean can a valve be fitted 
to a multiple tuner; if во, probably yes, but it is 
not a convenient type of recéiver to adapt in this 
way. 

N.B.—The standing orders of the Marconi 
Company prohibit Marconi operators from altering 
their standard installations. 
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RECEIVER (Sutton) sends description of 
act (Fig. 7) for criticism. He also asks (2) For 
resistance of telephones wound with 4 drachms of 
No. 44 wire, and (3) What will be resistance if 
wound with same weight of No. 47. 

(1) Set is fairly good but would be improved by 
connecting as shown. Photographic film is not 
a good dielectric even for a telephone condenser. 

(2) Depends on make of wire; about 400 ohms. 

(3) About 2,500 ohms. 


Fig. 7. 


NEMO (Watford) has a licence to transmit on 
C.W. with power not exceeding 10 watts and asks 
how to calculate this power and what ia meant by it. 

A safe estimate would be the power absorbed 
by the transmitter, viz., the current in amperes 
through the valve filament x the volts across 
them, plus the current in the plate circuit also in 
amperes x the volts across plate and filament. 
Owing to the inefficiency of the transmitter this 
estimate is very unfavourable to the amateur, 
as the actual power radiated would be very much 
less than this. It would, therefore, be advisable 
to get a ruling from the P.M.G. as to how he 
proposes to define the power of aset. The measure- 
ment of power radiated is beyond the powers of 
the average amateur's instruments. 

A.B. (Tooting) sends particulare of tuning 
coils and asks for advice re certain modifications, and 
(2) Whether а 30-volt accumulator battery could 
be used for H.T. 

(1) We are afraid we cannot give vou much help 
as you do not give us any information as to what 
your set is like or what modifications in wavelength 
range you wish to make. Coils 18” by 3” and 18” by 
4”, one right inside the other should not be used as 
a coupler, as they would have too tight coupling. An 
А.Т.1. might possibly be built in this way if vou 


wished to get maximum wavelength for given 
amount of wire. 

(2) An accumulator battery can quite well ke 
used for H.T. | 

F.J.B. (Enfield) sends diagram of a crystal 
circuit (Fig. 8), using a valve ав ‘ reactance” 
magnifier, and asks whether such a circuit will give 
good results. 

There are many ways of doing this. Your 
suggestion is quite a good one, but why not connect 
plate to arm of wave-change switch instead of end 
of secondary as shown. А condenser across the 
H.T. battery may improve results. 


sa 
Шыл 
Fig. 8. 
С.А.В. (Slough) asks (1) If bare overhead 


drawn copper wire, size 14 SWG, would be suitable 
for an aerial. (2) Length of wire required to cover 
the following formers with one layer of enamelled 
copper wire, leaving half-an-inch each end of each 
former (a) Former 12" `~ 4%” dia. with No. 30 wire 
(b) $5 12^ = 34° БЫ „э 29 36 »» 
(c) ac dA. CODE ge ae, 31285. 
(3) Can you tell me a better cc mbination of crystals 
than zincite and bornite for working without a battery 
(4) What would be his maximum wavelength using 
a certain specified arrangement. 
(1) Yes, certainly. 
(2) (a) 1,050'. (5) 1.350. (c) 1,300’. 
(3) This will do as well as most others. 
(4) Maximum would be about 6,000 ms. 
V.P.M. (Dover) asks how to instal a second 
valve for amplification in the circuit as per an 
enclosed sketch. 
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See Fig. 9. This circuit, while not ideal, appears 
а simple modification which should give good 
results. 

A.W.H. (Watford) has a pair of ordinary 
telephone receivers and wants to know what wire to 
wind them with in order to use them for a valve set. 
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for secondary. 5,000 ms. will be about the 
maximum. There is really too much A.T.I. 
Use a condenser in the tuned circuit. 

A.B. (London) says, referring to the diagram of 
a high frequency amplifier at the top of page 53. 
Vol. 8 (1) The out terminals are connected across 


Fig. 9. 


For use without a transformer they should be 
wound with about No. 47 or 50 silk covered wire. 

W.H. (Bolton) asks (1) If a former 10" x 2” 
wound with No. 22 S.C.C. wire would be suitable 
for the inductance. ((2) What capacity of tuning 
condenser do we recommend. (3) What capacity 
of telephone condenser do we recommend. (4) What 
resistance telephones to use for a simple crystal 
circuit. (5) Would 18 gauge copper be suitable 
for aerial. 

(1) Diameter too small for useful work; 
x 6' would be O.K. 

(2) Tuning condenser maximum about 0:0005 
mfds. 

(3) Try 0-001 mfds. 

(4) 4,000 ohms. 

(5) 16 or 14 would be better. 
please. 

J.W. (Stepney) asks (1) If it is possible to obtain 
a certificate on the American wireless system in the 
British Isles, and, if so, would the American Govern- 
ment recognise it, and also where is it taught. (2) 
How сап he connect up certain apparatus so аз to 
receive the highest possible waves. 

(1) Apply to Secretary, G.P.O., London, for 
definite ruling. The P.M.G. will examine on any 
well-established system, but we do not think the 
American Government would recognise a foreign 
certificate. We do not think any American used 
system otherthan Marconi'sistaught in.this country. 


(2) Connect as in Fig. 10; use an 8” x 5” coil 


10” 


Four queries 
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the plate and the negative side of the filument battery. 
(2) Would it not be better to connect the grid leaks 
to the negative side of the filament instead of the 


positive as shewn. (3) In what position were 
Fig. 10. 


the potentiometers connected, (4) If the connections 
shewn are wrong would it be asking too much for 
you to reproduce it correctly. 
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QUESTIONS AND ANSWERS. 


(1) We think diagram is probably wrong. Ап 
arrangement of the last valve as in Fig. 8 is much 
more likely to give results. 

(2) It is not important which, with this type of 
amplifier. 

(3) Apparently none were used. They are not 
necessary with this type of amplifier. 

(4) As our reference to Fig. 8 covers the only 
alteration to be made there is no necessity for us 
to redraw the circuit. 


A.I. (Cockermouth) contemplates erecting a 
receiver tn а cabin 23 yards from his house, and 
asks (1) How he can avoid taking earth wire back 
to the house to get to the water pipe. (2) If a frame 
aerial would be suitable for a crystal circuit. Or 
whether an aerial erected between the cabin and the 
house would be better. (3) How he can attain 
compactness in his set as the coils usually used are 
rather large. 

(1) Bury a metal plate of as large an area as 
possible. Results should then be superior to a 
water-pipe earth, which is only an expedient 
recommended when a direct earth is impossible. 

(2) A frame aerial is useless for crystal work. 
Make the outside aerial as large as possible. 

(3) Compactness is often obtained by limiting 
the wavelength range and also by using un- 
desirably thin wire. The only satisfactory way 
in which space can be economised by an amateur 
is by using pancake coils instead of coils on 
cylindrical formers. For information about pan- 
cake coils see a recent issue. 

C.H.L. (South Croydon) asks if it is possible 
by any means to use a frame aerial with a crystal 
set. 

No, quite impossible, as a simple crystal receiver 
is not sensitive enough for the purpose. 

A.W.C. (Highgate) encloses descriptiort of a 
crystal set which he has made and asks for advice 
as to any improvements which could be made. 

We recommend shortening the earth lead if 
possible ; if not possible, run thicker wire to it, or 
s»veral wires in parallel. Also bury a plate of greater 
area than the pipe. We should prefer a sliding 
variation of the coupling. We do not like type of 
condenser you suggest as it appears liable to 
shorting frbm the plates buckling. 

G.C. (Newburn-on- Tyne) sends some details of 
his set, and asks if we can tell him its approximate 
wavelength. 

We are afraid we cannot say what wavelength 
as you do not give diameter of formers. It may 
be between one and three thousand metres. 
Crystal-phone part of circuit should be tapped off 
the inductance only, not the condenser as well. 


C.G.G. (Rugby) asks (1) What is the maximum 
value of capacity that may be connected across the 
A.T.I. in order to obtain 5,000 metres on а P.M.G. 
aerial without seriously affecting the efficiency; 
(a) on single circuit crystal set; (b) on a two-valve 
HF amplifier. (2) He proposes to wind an A.T.I. 
of certain design and asks for criticism of it; and 
also for formulae for self-inductance and self-ca pacity 
of that type of coil, or, if not, for estimated L and С. 
(3) With the P.M.G. aerial what is the maximum 
permissible steady current resistance of the A.T.I. 
for efficient reception. (4) If any telephone has been 


designed actuated by the expansion of a fine wire 
by the heating effect of the received signal. If so, 
is it more or less sensitive than the magnetic type. 
Also, if designed and sensitive, please give sketch 
of arrangement. 

(1) For 5,000 ms. we suggest limit is about 
1000, mhys. and 0-007 mfds. with a loose coupler, 
the same for both (a) and (5). 

(2) This might be fairly efficient. We do not 
know any formula. ` We estimate inductance at 
about 25,000 to 30,000 mhys. 

(3) It is difficult to give figures, so much depend- 
ing on ideas of efficiency ; keep as low as possible, 
say a maximum of 10 ohms. 

(4) Yes, various types have been designed but 
they are very insensitive, not easy to make, and 
very liable to burn out, as exceedingly fine wire 
has to be used for the purpose. 


T.L.S. (Golder's Green) (1) Sends sketch of 
a receiver for a general criticism, asks (2) For 
approximate range of set. (3) If the mica condenser 
shown is suitable for the set. (4) If an earth lead 
16' in length is too long. 

(1) Receiver is а single circuit crystal type; 
the method of connections shown is quite useless, 
almost every item of apparatus being in the wrong 
place. Consult diagrams in recent numbers. 

(2) We cannot say. 

(3) Again, as you do not state the capacity, we 
cannot say. 

(4) The shorter the earth lead the better the 
result, but 16' is not unduly long. 


W.S.F.B. (London, W.8) asks (1) Would a 
circuit shown be satisfactory for ordinary wavelengths. 
(2) Is a satisfactory earth connection obtained by 
connecting to a radiator forming part of a central 
heating system. (3) Is ordinary bell flex sufficiently 
insulated for connecting up the instruments. 

(1) Type of circuit is OK, but we cannot say 
much about wavelength ranges possible, as you do 
not give dimensions of coupler. 

(2) This will be all right if, as is probable, the 
system is in electrical connection with the main 
water supply system. 

(3) Yes, if of good quality. We should prefer 
to separate the two wires from each other and con- 
nect up with all wires а short distance apart. 


CARBORUNDUM (Chapel-en-le-Frith) can- 
not, owing to the objections of his landlord, erect an 
aerial, and proposes to use a frame. He asks 
(1) If a circuit shown is suitable. If not, for a 
suitable one. (2) The size of the condenser across 
H.T. batteries, and winding of the inductance marked 
A. If the sizes given for the components are su itable. 
(3) If an enclosed sample of wire is suitable for the 
secondary winding of a telephone transformer, as 
described on p. 440-444 of our November, 1919, 
issue. (4) If the use of a frame aerial entails any 
danger from lightning, and should it be earthed. 

(1) Not as shown—we have corrected it (see 
Fig. 11). Your suggested reaction coil position is 
wrong. Set will not be very sensitive. We should 
recommend adding a L.F. amplifier, many of which 

: . ^ 
you will find sketched in recent numbers. 

(2) Condenser anything greater than about 
0-002 mfds.; 14 ems. x 20 cms. of No 30 for 
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inductance, The sizes seem all right as far as we 
can tell. 

(3) Yes; wire is No. 14. 

(4) The danger should be infinitesimal ; however 
there is no harm in earthing the set. 

J.S.S. (Liverpool) asks if a certain method of 
connecting a valve to a Type 31 crystal receiver will be 
all right. (2) Referring to diagram Fig. 1, page 65, 
of “Wireless World” for April lith, asks if the 
resistance marked 250 ohms is absolutely necessary 
with 30 volts H.T., if зо. would an enclosed sam ple 
of resistance wire be suitable and what length would 
be required. (3) Is there any other simple way of 
connecting a valve toa 3la crystal receiver without 
interfering with ita construction. 

(1) Connections are not right. Either put plate 
to the under side of crystal. and filament to inner 
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FRAME AERIAL CIRCUIT 


tube of billi; or the plate to top of crystal and 
filament to moving tube of billi. "Increase of plate 
volts to 30 will very likely improve results. 

(2) Resistance of potentiometer does not depend 
on plate volts. Any value that will not run down 
your filament battery too quickly will do. The 
wire you send (No. 34) is about right. Use about 
80’. 

(3) See other recent replies on this matter. 

H.V.W. (Putney) is constructing a crystal set 
and asks (1) Size of formers; quantity and gauge 
of wire for loose coupler; range of wavelengths, 
500 ms. to 5,000 ms. Would enamelled wire be 
efficient. (2) If a variable air condenser of 0-0002 
mfds. would be sufficient to tune secondary circuit 
of coupler. (3) Would variable condensers built 
up of small fixed condensers of different capacities 
be moderately efficient for tuning circuits in receivers 
uhere air condensers would otherwise be used. 
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(4) Is an aerial as per an enclosed sketch likely to 
prove efficient. | 

(1) Primary 12" x 6’, No. 26 SWG. Secondary 
7" x 4", No. 30. 

(2) Yes. 

(3) Fairly efficient but not convenient in use. 

(4) O.K., but not allowed by P.M.G. 
~ R.C. (Christchurch) «ends a description of 
apparatus which does not work satisfactorily, and 
asks (1) For comments. (2) For the best single 
valve for C.W. and tele phone reception. 

(1) Arrangement of set is О.К. A. T.C. dielectric 
is shellaced tape; this is probably a very poor 
dielectric. Capacity of tuned circuit condenser 
istoo small. Except for this we do not see why you 
do not get good results. Is your telephone con- 
denser O.K. ? 
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(2) АП hard valves are about equal. A V24 
or similar type is handy, in that it needs few volta. 


SHARE MARKET REPORT. 


Since we last went to press business has continued 


very quiet in the Share Market. 


Prices as we go to press (September 25th), are :— 


Marconi Ordinary - - - 23 


is Preference - - - 24 
Т Inter. Marine - - 14 
os Canadian - - - 10s. 6d. 
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IMPORT ANT NOTIC Knowing nothing about electricity or wireless, and with only a slight 
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RADIO EXPERIMENTERS and ENGINEERS | - 


Find Everyday Engineering the most useful and 
interesting of American Radio Magazines—WHY ? 


—BECAUSE Everyday contains fully illustrated detailed information 
on building. such apparatus as Radio Frequency Amplifiers, Heterodyne 
Wavemeters, Vacuum Tube Transmitters, &c., all of which are first 
built and tested in Everyday’s own Laboratory. 


—BECAUSE E£&veryday has the first disclosures of New Commercial 
Equipment as well as Army and Navy Apparatus. The clear photographs 
give many ideas to Radio designers. 

—BECAUSE Everyday carries special articles on the scientific aspect of 


Radio, giving results of new experiments and tests as well as describing 
various methods of Radio measurements. 


IN OTHER WORDS, IF YOU WANT TO KNOW WHAT 
RADIO WORK IS BEING DONE IN AMERICA, SUBSCRIBE TO 


EVERYDAY ENGINEERING MAGAZINE 
2, West 45th Street, New York City, U.S.A. 
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EXPERT TRAINING FOR YOUNG GENTLEMEN (15-25) IN INLAND, CABLE & WIRELESS TELEGRAPHY. 
Good appointments are open to our students as soon as qualified, the demand for Skilled Operators in all Services being greater 
than the supply. Special Short Course suitable for men wishing to obtain Government Certificate and enter the service of 
the Marconi Co. At several recent Government Exams. all candidates obtained 1st Class Government Certificate. No Branches 
er Posta! Tuition. Fees moderate. Recognised by the War Office. Admiralty, Wireless Telegraph and Cable Companies. 
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MULTI-LAYER WINDINGS FOR 
-RADIO RECEIVING 


By Рнилр R. Coursey, B.Sc., A.M.I.E.E. 
(Continued from page 476.) 


FORTNIGHTLY 


Vor. VIII. 


FURTHER advantage may be 
gained by spacing the turns apart 
as well as spacing the layers, but 
this, of course, while reducing 
the self-capacity of the coil would 

once more increase its size unless more than 
two layers areemployed. This construction, 
however, becomes a much more practicable one 
if several layers are employed with adequate 
spacing between them and between the suc- 
cessive wire turns on each layer—Fig. 6. 

In an arrangement of this kind the most 
economical conditions will be obtained when 
the thickness of the spacing between the 
layers 15 about the same as the spacing between 
the turns on each layer. ‘The adjacent turns 


in the same and in the next layer will then 
be approximately at the corners of^a square, 
as is indicated roughly in Fig. 6, and also 
in Fig. 7 (a), at w, x, v, z. If the turns on 
successive layers are staggered, as in Fig. 
7 (b), the diagonal spacings wx, and zv, will 
be some 12 per cent. greater than the cor- 
responding spacings in Fig. 7 (a), using the 
same spacing d between the layers. “Then 
by increasing the turn spacing wz and xv in 
the same ratio, the effective capacity of the 
coil may be reduced by about the same amount 
without increasing its size in a radial direction. 


The material used to separate the layers 
should have a low dielectric capacity or the 
advantages of the increased spacing will in 
part be lost. А porous material is good in 
this respect—such as a soft paper or blotting 
paper—but, of course, dampness must also 
be rigidly excluded. A thread or string may 
conveniently be wound between the successive 
turns of each layer to provide the necessary 
uniform spacing in hand wound coils. The 
string should be as nearly as possible the same 
size as the insulated wire. 

The design of these coils to have any given 
inductance is a much more difficult matter 
than in the case of single layer coils, and very 
frequently a method largely consisting of trial 
and error must be adopted. ‘The calculation 
of the inductance of a given coil is somewhat 
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simpler, but even then the results are not 
strictly accurate unles very complicated 
formulz are used. In general however, 
values may be obtained which are sufficiently 
good for most practical purposes, using curves 
which are fairly easy of manipulation. The 
curves published by the writer in the 
Proceedings of the Physical Society of London,* 
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Fig. 7. 
Cross Sections of Windings. 


and reprinted in this magazine,f provide a 
fairly’ simple means of working out the 
approximate inductance of coils of this class, 
taking account of the diameter, the length and 
the depth of the winding on the coil. If the 
turns and layers of the winding are not spaced 
apart at too great a distance the results given 
by these curves will be sufficiently accurate 


for most purposes, but when the spacing is 


*Vol. 31, pp. 155-167, June 15th, 1919. 
t Wireless World, 7, pp. 380-385, October, 1919. 
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very large a further correction would be re- 
quired. ‘This correction is not, however, 
often wanted in practice, and actual measure- 
ments on coils of this type have indicated that 
these curves give very reliable results for all 
ordinary cases. 

As an example of the saving of space which 
may be effected by using this type of coil, the 
following figures may be quoted for a winding 
to have an inductance of much the same value 
as the 8 ft. coil mentioned at the beginning 
of this article, and wound with the same gauge 
of wire, the spacing left between adjacent 
turns and between layers ‘being equal to the 
diameter of the insulated wire— 

Number of layers = 27. 
Length of coil 25-5 cms. 
Mean diameter=30 cms. (which is the 
same as that chosen for the 
8 ft. coil above). 
Diameter of former on which coil 
is wound = 24-6 cms. 
Radial winding depth of coil — 5:4 cms. 
Number of turns per laycr — 27 

The length of wire used on this coil would 
be less than a third of that required for the 
long single layer coil considered above, and 
therefore its ordinary d.c. resistance would 
be reduced in like proportion. This is 
evidently a great advantage, apart from the 
reduction in the bulk of the coil which is 
effected at the same time, and leads to a 
more efhcient coil giving greater selectivitv. 
The reduction in self-capacity also tends to 
further reduce the effective high frequency 
resistance of the coil. 

Many variations of this idea can be worked 
out by the interested experimenter, but to do 
so to advantage requires the possession of some 
apparatus to easily measure the еҝесиүе 
resistance of the coil when completed, as 
otherwise it is somewhat difficult to compare 
the relative merits of the various coils. Опе 
simple way ot comparing the coils is, of course, 
to use them in an actual receiver to pick up 
signals from some distant wireless station and 
to compare the signal strengths obtained when 
using the different coils This method, 
although rather crude, will give results which 
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are perhaps more easily intelligible without 
the use of complicated apparatus. The 
consideration of the methods which may be 
employed for comparing the effective 
resistances of different coils is rather beyond 
the scope of this article but may be referred 
to again at a later date. 

In the type of coil considered above, it has 
been assumed either that successive layers will 
be wound on to suitable tube formers, which 
are then slipped inside one another, or that 
an insulating wrapping of the necessary thick- 
ness is wound on over each layer, but the 
former of these methods is obviously only 
practicable with spacing between layers of at 
least a 1 to $ of an inch, if the coil is going to 
be mechanically rigid. It is possible, how- 
ever, to avoid the use of these separate formers 
for each layer by building up the coil with 
one central former, and providing suitable 
insulating supports between the layers. One 
method of building up such a coil is indicated 
in Fig. 8, and in this case small pieces of 
ebonite or hard-wood rod are arranged 
between the layers to provide the necessary 
spacing. ‘This may be taken merely as опе 
method of carrying out such an arrangement, 
and others will doubtless suggest themselves 
to the reader. It should be noted that the 


coil built up in this way is really no longer 
circular but for calculation purposes an 
equivalent circle and mean diameter may 
very easily be seen by inspection. The 
curves referred to above for calculating the 
inductance may also be used for these coils, 
giving good results which check up well 
with measurements made at high frequencies. 


Fig. 9. 


It is possible by-this and similar modes of 
construction to build up coils in which the 
rise of resistance due to self-capacity is 
comparatively speaking small, and the coil 
is consequently efficient for use in a receiving 
circuit. Greater rigidity may be obtained 
with coils of this kind by immersing them in 
paraffin wax, which serves to make the wires 
and supports adhere to one another, but it 
is preferable to drain out as much of the wax 
as possible while in the fluid state, as otherwise 
the self-capacity may be increased if too much 
wax is present in the final coil. 

It is not necessary, however, to retain the 
conventional shape of coil when using properly 
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designed multilayer windings, that is to say, 
it is not essential that the length of the coil 
should be greater than or of the same order 
of magnitude as the diameter of the coil. 
When the length is much less than the 
diameter we arrive at what is more usually 
called а pancake type of coil, and in this 
connection some very efficient inductances 
may easily be constructed if suitable precau- 
tions are taken, bearing in mind the proper 
spacing of the wires and layers. [In this 
connection the type of construction described 
on pp. 210-211 of the Wireless World 
(June 12th issue), and illustrated in Fig. 9, 
is quite a good one, but leads to rather bulky 
coils if very large inductances are required. 
A coil of greater inductance may, however, 
easily be obtained by connecting in series 
several pancake sections constructed in this 
way, and placing them close to one another. 
Preferably they should not actually touch 
but be spaced th to a 1 of an inch or more 
apart, so that the capacity between the pan- 
cakes is not unduly increased. The coils 
should, of course, be connected in series so 
that their effects add to one another, and the 
windings all go in the same direction in order 
to increase the inductance of the whole as 
much as possible. 

A useful feature of this type of construction 
is the facility to vary the inductance of the 
whole by moving the separate sections to 
varying distances from each other. А still 
greater range is possible by turning round 
one or more of the sections in the series so 
that they oppose the remainder. A range of 
inductance variation from nearly zero up to 
a maximum where they are all assisting one 
another is thus possible. Similar remarks 
apply equally to other forms of flat coil, some 
of which are mentioned below.* 

As a variation on this type of coil it is 
possible to build up a multilayer pancake 
coil with only a few turns per layer and each 
layer properly spaced. "The spacing may be 
effected by small insulating rods as in the case 
of the coil illustrated in Fig. 8, or by any other 
* A practical example of this method of inductance 


variation was described on pp. 444-445 of the 
Wireless World (September 18th, 1920.) 


THE WIRELESS WORLD 


suitable means. In extreme cases any special 
insulating spacing between the layers may be 
omitted, if the number of turns in each layer 
is small. In Fig. 10, the former F, of wood · 
or card, is wound with ten layers of three 
turns each. No additional insulation be- 
tween the layers is shown, although it would 
be preferable to insert a thin separator, such 
as a single layer of silk tape. А number of 
unit coils of this form may be piled together 
and connected in series to obtain large in- 
ductances for long-wave reception. 
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Fig. 10. Multi-layer Pancake Сой. 


А very convenient construction for use 
with coils wound like Fig. 10, with rigid 
formers, consists in providing each unit with 
a contact socket and pin on opposite faces, 
as shown at S and P, Fig. 10,so th t by placing 
the coils together they are automatically 
connected in series to assist each other. A 
large range of inductance for tuning is then 
easily obtained with no waste wire or © dead- 
end " capacity to introduce trouble. 

(To be continued.) 
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RECENT INVENTIONS 


IN 


WIRELESS. TELEPHONY 


We print below two articles descriptive of certain new inventions which have been 


applied to aircraft wireless telephone sets. 


used by, Marconi's Wireless Telegraph Co., 


installations. 


Both the devices are due to, and are actually 


Ltd., in their latest portable and zircraft 


The Provision of Side- Tone and Intercommunication on 
Р Wireless Telephone Sets for Aircraft. | 


N modern aeroplanes using high-powered 

engines it is absolutely essential that the 

user of a wireless telephone may be able 

to hear his own speech whilst talking to 

another station. In the noise that emanates 
from an aero engine it is absolutely impossible 
to hear oneself speak, and only those who have 
tried to speak to another person in an aero- 
plane can realise how quickly the throat tires 
when one is shouting at the top of one's 
voice in order to be heard. 

Of course, this equally applies to the user 
of a wireless telephone. If the microphone is 
picked up and used without any provision of 
telephones in which the transmitted speech can 
be heard, the effect is just like talking to a 
brick wall and the strain on the vocal organs 
is immense. Also, it is totally unnecessary, 
since it is only necessary to speak normally 
into an aircraft wireless telephone to obtain 
excellent results, but automatically the 
operator shouts his loudest, tiring himself 
out and incidentally transmitting very bad 
speech. 

On aircraft where sets employing note 
magnification, receivers are used, the radiated 
signals are induced into the low frequency 
circuits and the speech heard quite distinctly 
in the telephones. Where, however, high 
frequency magnification is employed, nothing 
at all is heard owing to the “swamping " 
or “wiping out" effect of the radiated 
waves on the high frequency circuits of the 
receiver. | 

The method then employed to produce sides 


tone or transmitted speech in the operator’s 
telephones is as follows :— 

In series with the microphone transformer 
secondary, at the low potential end, is placed 
the secondary of the telephone transformer of 
the receiver and a connection made thence to 
the filament of the transmitter control valve. 
(See Fig. 1.) 

It will be seen that on speaking into the 
microphone M speech current will flow in the 
transformer primary and be induced into the 
secondary HA. 


POWE CONTROL. 
VAN VALVE MICROPHONE 
"i M ^d v TRANSFORMER 


LAST VALVE 
OF RECEIVER 


нт. SOV. + | 
Fig. 1 
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As this winding is in series with the 
secondary of the telephone receiver trans- 
former CD speech current will also be 
induced into this winding. "The operator's 
telephones being shunted across this winding, 
the speech currents impressed on the grid of 
the control valve are heard. "This gives an 
excellent idea of the quality of speech being 
transmitted and also the amount of engine 
noise being picked up by the microphone. 
With this arrangement there is, for all 


A Useful Addition to a 


HE little device about to be 

described serves a triple purpose : 

It affords the simplest means for 

an operator to ' tune up" his 

transmitter, it provides him with 
artificial “ signals" of a definite wavelength 
by which he can tune and test his receiver, 
and it enables him to hear, while transmitting, 
his own speech as it leaves the aerial, thus 
giving him the chance to modulate his voice 
and adjust his control to give the best results 
at the distant station. 

The device comprises a compact little 
closed circuit combined with a carborundum 
crystal-holder, a tiny high-note buzzer and a 
single-pole, two-way switch. It thus forms 
what is practically a wavemeter circuit ; but 
instead of being a separate instrument it is 
mounted in the apparatus itself, (in a position 
such that the inductance of the closed circuit 
is suitably coupled with some part of the 
aerial circuit), and instead of using a 
separate pair of telephones, it is so 
connected that in transmitting, the rectified 
signals from the crystal pass direct through 
the working telephones of the set. 

When the operator wishes to test and tune 
his receiver he switches the two-way switch 
to “ buzzer,” whereupon the buzzer (driven 
by the battery which lights the receiver 
valves), excites the closed circuit to the wave- 
length to which it is set, thus inducing 
signals in his aerial circuit and enabling him 
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` intents and purposes, no loss in radiated energy 


owing to the impedance of the telephone trans- 
former CD and the telephones T in parallel 
being very low compared with that of the 
secondary of the microphone transformer HA. 

There is also no loss in the strength of the 
received signals since H, being connected to 
the grid of the control valve of the transmitter 
(which is not in action while receiving), the 
circuit through the control valve ts completely 
broken. | 


Wireless Telephone Set. 


to tune up his receiver and to adjust his 
amplifier. | 

Then, on switching over to “ working” 
position, the buzzer is shut off and the 
crystal circuit is placed across his telephones. 

When the operator is listening to the 
distant station, his telephones are unaffected 
by the closed circuit, since the high resistance 
of the crystal practically insulates them from 
the circuit. When, however, he changes to 
“ Transmit,” signals are induced in the closed 
circuit from his aerial, are rectified by the 
crystal and pass through his telephones. "They 
will be loudest when his transmitter is tuned 
to emit the wave at which the closed circuit 
Is set, so that by adjusting the transmitter till 
his own speech sounds loudest, he can be sure 
that he is sending out the wavelength required, 
while at the same time he can keep a watch 
over the quality of his own speech as it leaves 
the aerial. | 

In sets which work on one fixed wavelength, 
both for transmitting and receiving, this 
device finds its simplest and most compact 
application, for here the closed circuit consists 
of a fixed condenser and a fixed inductance, 
adjusted once and for all to the exact wave- 
length required. In more complicated sets 
which work on various wavelengths the 
closed circuit must of course be variable in 
wavelength (either by a variable condenser, a 
variometer, or by tappings on its inductance) 
and must be calibrated. 


€ 
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NOTES AND NEWS 


Temporary Warrant Telegraphists, granted 
temporary warrants during the war from permanent 
wireless telegraph operators, R.N.R., will be 
granted permission to retain their temporary 
warrant rank on demobilisation. According to the 
Naval and Military Record, they will continue to 
receive payment of the retaining fee of their rating 
as wireless telegraph operators, R.N.R., until the 
completion of their current period of enrolment, 
when they will cease to belong to the R.N.R. 
Should they desire to re-enrol, they will be required 
to revert to their previous rating as wireless tele- 
graph operators, which would entail the Surrender 
of their temporary warrant rank. 

The Patent Office Library is now open to the 
publie daily, except on Public Holidays, on and 
after the Ist instant. The hours of opening are 
from 10 a.m. to 9 p.m. 

Sir Ernest Rutherford Cavendish, Professor 
of Experimental Physics, University of Cambridge, 
recently lectured before а representative audience 
in the Hall of Festivities, Copenhagen University, 
on “ The Counting of Atoms’’; he will later give 
lectures on “ Тһе Structure of Atoms” and 
“ Jsotropes and their Meaning." 

Professor Einstein, who в short time ago 
declared that he intended leaving Berlin, has 
refused an offer from the University at Christiania 
and in so doing states that he proposes to remain 
in Germany. 

International Communication Conference.— 
The U.S. State Department announces that repre- 
sentatives of Great Britain, France, Japan, Italy 
and the United States will gather at Washington 
during October to prepare the agenda for the 
forthcoming International Communications Con- 
ference, at which the whole field of electrical 
communication between nations, as well as the 
question of what will be done with the German 
cables, will be discussed. The United States will be 
represented at the meeting by Mr. A. S. Burleson, 
(P. M.G.), Admiral Benson, (Chairman of the United 
Shipping Board) and Mr. Walter Rogers, (Govern- 
ment Wireless Official). 

Tungar Rectifier.—This apparatus, which con- 
sists of a valve, a transformer, a reactance and an 
enclosed case with the necessary connecting leads, 
is suitable for charging accumulators and for the 
direct operation of various low voltage D.C. 
appliances. Particulars of this apparatus may be 
obtained from The British Thomson Houston Co., 
Ltd. 

The International Research Council.—A 
report of the proceedings of the first meeting of 
the International Research Council, held in Brussels 
in July, 1919, has been edited by the Secretary, 
Mr. Arthur Schuster, and published in London 
by Messrs. Harrison & Sons. 

Elimination of Insulator Failures.—In a 
recent issue of Electrical World Mr. E. J. Kallevang 
describes methods of detecting faulty insulators, 
and notes the fact that insulators that have been 
stored several years are found to have deteriorated. 
This deterioration may be due to mechanical 
stresses or to the electrical test that has been 
applied at the works. It is observed that insulators 


near railway tracks break down readily. Methods 
of testing by the oscillator or by the megger are 
described. 

Amateur Call Signs.—We have much pleasure 
in publishing the following call signs, together with 
the names to whom they have been allotted :— 
2FG; Mr. H. L. McMichael, Hampstead. 2AZ; 
Mr. William Le Queux, Guildford. Hours of 
working, (C.W. and telephony), 3—4 p.m., 8—9 
p.m. (G.M.T.)) 2DF; Mr. H. Heather, Peckham. 
Hours of working, (10 watts, C.W. and telephony), 
8—9 p.m., 10—11 p.m. (G.M.T.); wavelengths up 
to 180 metres, fixed wave of 1,000 metres. 2GP; 
Mr. W. Gaitland, Highbury, N. Hours of working, 
(Spark C.W., tonic train and telephony), 8.30—10.30 
p.m. (G.M.T.). Mr. Burnett, Sheffield, has three 
call signs, details of which are as follows: 2D С; 
(10 watts, Spark and C.W.), wavelength, 180 
metres. 2DHand2DI1; portable stations (Spark 
and C.W., each of 10 watts), to operate within a 
ten-mile radius of Parkwood Springs, Sheffield, on 
180 metres wavelength. Hours of working, 
Mondays to Fridays, 7—8 p.m. (G.M.T.); on 
Saturdays, Sundays and Public Holidays hours of 
transmission are varied. 2 D T ; Barrow and 
District Wireless Association. 2 С V; Halifax 
Wireless Club, (10 watts). Hours of working, 
8—10 p.m. (G.M.T.), on 180 or 1,000 metres 
wavelength. 2FZ; Manchester Wireless Societ y. 
2G Z and 2H A ; fixed and portable stations 
respectively, belonging to Mr. A. L. Megson 
Bowdon; C.W. on 1,000 metres wavelength and 
spark on 180 metres wavelength. This information 
is gathered from replies received in response to 
our paragraph appearing under Wireless Club 
Reports in our last issue. We take this oppor- 
tunity of thanking the above gentlemen and clubs 
for their assistance. and will be pleased to publish 
further information which amateurs may supply. 

Badges for Wireless Amateurs.—It has 
been suggested to us that with the increasing 
number of wireless enthusiasts throughout the 
country, it might prove of interest if members were 
to wear some kind of badge, by which one amateur 
could recognise another. In train, tram, tube or 
other public conveyance, one badge wearer could 
open conversation with another. Their interests, 
so far as wireless is concerned, being so much in 
common, long journeys would be less fatiguing, 
whilst the short, hurried journeys of every day 
might also be advantageously effected. One 
would suggest a badge designed and submitted for 
approval, to the Wireless Society of London, subject 
to their caring to act as arbitrators in the matter, 
or the whole question could be decided at the con- 
ference which we hope will take place in the early 
part of next year. 

King’s Patent Agency, Ltd., have recently 
published another edition of their handbook, 
" Patents for Inventions, with information re- 
specting Trade Marks and Designs," intended to 
serve as a guide to would-be patentees. 

High-Power High-Speed Radio Station.— 
According to the Electrician, the Amalgamated 
Wireless Company of Australasia proposes to estab- 
lish а high-power high-speed radio station near 
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Photo Press. 


Prof. Belin transmitting pictures of the recent Olympic games, from Antwerp to Paris, by means of the process 
invented by him. 


Sydney, Brisbane or Perth, in order to communicate 
direct with England. There is also to be a medium- 
power station in each of the other States, to pass 
traffic to and from the main trunk station. The 
company is said to have offered to handle all 
classes of messages at one-third: of the present rates, 
to give the Commonwealth 25 per cent. of the profits 
and to undertake to have the stations working 
within two years. 


New Wireless Services.— Two wireless con- 
nections have been set up by the French Adminis- 
tration of Posts and Telegraphs with, respectively, 
Hungary and Jugo Slavia. 


Wireless Time Service.—4A wireless time ser- 
vice from the standard mean time at Hector Ob- 
servatory, Wellington, was inaugurated а few 
weeks ago. Hitherto, ships have been able to 
obtain such information only by request when off 
the New Zealand coast, but under the new system 
the time will be transmitted every Tuesday and 
Friday evening at 8.30 p.m. 


Transatlantic Tests for Amateurs.— Since the 
publication of our note on this subject in the 
Wireless World of September 18th, some further 
information has reached us from New York relative 
to the project. It is proposed that the actual tests 


shall commence on February Ist next, while the 
intervening period will be occupied in preparing 
lists of the stations entering for the tests, and 
in definitely arranging the detailsof the transmission 
schedules. In order to facilitate the proper co- 
ordination of the receiving facilities in this country, 
it has been agreed with Mr. M. B. Sleeper, of 
Everyday Engineering Magazine, New York. the 
organiser of the contest, that all arrangements for 
reception shall be in the hands of Mr. Philip R. 
Coursey, B.Sc. It is therefore requested that all 
experimenters in this country who are interested in 
the project should indicate as soon as possible their 
willingness to take part, in order that programmes 
of transmission may be arranged that will be con- 
venient to the workers in both countries. Par- 
ticulars should be given of the type of receiving 
apparatus that can be employed. 

It is hoped that all the affiliated wireless Clubs 
will co-operate in this scheme with a view to making 
it а success. Details of the transmission schedules 
will be published in these columns as soon as they 
have been arranged. 

All communications in connection with these 
tests should therefore te addressed to Mr. Philip R. 
Coursey, The Radio Review, 12-13, Henrietta Street, 
London, W.C.2. 
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A HOME-MADE TUNING INDUCTANCE 


Ву F. HanniNG. 


VERY useful inductance may be 
made as outlined in the following 
article. The coil in question is 
intended to be mounted on a 

M taseboard, together with the re- 

mainder of the set in the usual manner, not 
for cabinet use. It has been designed with 
a view to taking up a minimum amount of 
space, whilst remaining smart in appearance 
and thoroughly efficient in action. It is 
impervious to dust and damp, is inexpensive 
to construct and gives a good surface contact 
for the radial switch. 

The actual coil used is of the pancake 
type, and may be of any diameter and winding 
to suit the needs of different experimenters. 

In the instrument described the winding 
consists of 255 turns of No. 22 enamelled 
copper wire, wound between coil-end cheeks 


9" diameter, with 15 equally-spaced tappings 
brought through one cheek, to 15 studs on 
the face of the coil. In its construction, the 
first thing to be taken in hand should be the 
front board for the rotary switch. This is 
of 1" mahogany 54° wide by 64° high, as 
shown in the diagram (Fig. la). The top 
portion is cut semi-circular, as shown. А 
piece of 44," ebonite sheet is cut to the same 
shape and size as the board, and the two 
together are drilled to receive 15, (or number 
required), cheese-headed brass bolts, i" long 
4” diameter, under head, §” diameter across 
head. These should be friction-tight in the 
holes and if possible, should have back-nuts 
to tighten from behind the board. 

In my own case I found difficulty in 
obtaining nuts small enough to eliminate 
fouling with one another and so *' shorting " 


COIL END 
CHEEKS 


SPRING 
—~ SOLDERED 


INDUCTANCE COIL 
PANCAKE WINDING 
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the inductance. To remedy this, after placing 
the studs in position as tightly as possible, 
I poured thick shellac varnish into the holes 
and allowed it to set hard. 

The studs need not be filed, provided all 
the slots are turned so as to follow the cir- 
cumference of a circle; this also adds to 
the appearance and preserves the original 
lacquer. 

To the underside of the bolts the tappings 
are firmly soldered, care being taken that 
none of the leads is allowed to touch 
another. The last lead, or end of the winding, 
should be taken to one terminal, the other 
terminal being directly connected to the 
screw which holds the switch-arm in position. 
These terminals should be screwed into 
place, a piece of wood 2" thick 541" wide, 
being secured across the back of the board to 
take the screws. 

For the switch-arm, a piece of brass bar 
3" long 3” wide 1" thick, drilled at both ends, 


IS required. 


In my case, I used a U-shaped support for. 


a porcelain pulley on a counterweight electric 
light fitting, with arms 13" long $” apart, 
and drilled and countersunk }” holes in both 
arms. This I annealed and bent to the 
shape shown (Fig. 14). 

The handle, an ebonite tapping-key knob 
or the handle of a small rubber stamp, (pre- 
ferably the former), should be screwed into 
position through one of the holes, as shown. 

A small piece of springy brass is soldered to 
the underside of the switch arm and bent as 
required to make a smooth yet firm contact 
with the studs when the switch-arm is screwed 
Into position, a small brass collar being 
interposed between the arm and the face, as 
shown. 

It тау be mentioned in passing that such 
a switch may be used for varying the induct- 
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ance on an ordinary cylindrical former, and 
is extremely smooth in its action. 

At this point the connections of the 
instrument should be tested with cell and 
galvanometer in the usual manner, and if 
all connections are satisfactory the work may 
be continued. 

Attention should now be given to the 
back board, which, if the coil is not to be 
inductively coupled to another, may be of 
]" mahogany cut to the same size and shape 
as the front. If, however, the inductance is 
to be used as the primary of a loose coupler, 
or in conjunction with a reaction coil for 
regenerative circuits, the back board should 
consist of a piece of wood shaped like the 
front, but with an inner circle of the same 
size as the cheeks of the pancake coil, cut 
out to permit the coupling coil being brought 
as close as possible to the inductance winding. 

A piece of mahogany 1$" wide and 83’ 
long should now be planed to 44" thickness 
(or less), which, after being carefully steamed 
to the curve of the back and front boards, 
should be firmly fastened in place with short 
brass screws. Care must be taken not to 
touch the switch studs with these screws, 
otherwise a “ short " may follow. 

The remaining portion of the sides mav 
now be put into position, and a domed box 
should result. 

Sandpaper, dry in a warm oven, (to remove 
any steam or water deposited on the wire or 
studs when bending the top portion), invert 
the whole box, fill with molten paraffin wax 
and after allowing the wax to set, fasten the 
box to a suitable baseboard. The result 
should be a waterproof, airproof and dust- 
proof coil, having firm connections and which 
when French polished and metal parts 
lacquered, will have a very smart and 
“ professional " appearance. 


CALL -SIGNS. 


For the guidance of Amateurs. we are endeavouring to complete our list of Amateur 


Call-Signs. 


Any information which our readers may be able to supply will be much 


appreciated 
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WIRELESS CLUB REPORTS 


Wireless Society of London. 

The first meeting of the sessions was held at 
the Institution of Civil Engineers on Thursday, 
September 30th, the President, Mr. A. A. Campbell 
Swinton, in the chair. Mr. Child delivered a lecture 
upon ' Some Personal Experiences in Connection 
with the Construction and Action of а 6-valve, 
High-frequency, Resistance Amplifier," a report 
of which will appear in the next issue. Hon. 
Secretary, Mr. L. McMichael, 32, Quex Road, 
Hampstead, N. 

Glasgow and District Radio Club. 

( Affiliated with the Wireless Society of London.) 

The Glasgow and District Radio Club, under the 
patronage of Lord Weir, Sir Henry Jones, Professor 
A. Gray, Dr. 8. Z. de Ferranti, and other distin- 
guished gentlemen, held its opening night of the 
1920-1921] session at the Club-room, 206, Bath 
Street, Glasgow, on Wednesday evening, Septem- 
ber 22nd. There was a large assembling of members 
and friends, seating accommodation being taxed to 
the utmost. 

The authority of the Postmaster-General was 
obtained for the erection of a special type of small 
aerial to permit of a demonstration of the latest 
kind of wireless receiving apparatus. 

Mr. W. Scott Hay. one of the Club’s members, 
exhibited and fully explained the construction and 
working of a neat 3-valve amplifier, and afterwards 
delighted the audience with loud signals from 
numerous British and Continental wireless stations. 
All the apparatus with the exception of valves and 
telephones, were made at home by Mr. Hay. 

Mr. E. Snodgrass, another Club member, explained 
the construction of а receiver he had made at home. 
This compact little set is contained in а box measur- 
ing less than 10 inches square, and is capable of 
tuning-in wavelengths up to 15,000 metres. 

A varied assortment of wireless gear, including 
some ] and 3-valve amplifiers of a new design, were 
"kindly loaned to the Club for this occasion by 
Messrs. W. A. C. Smith, 236, Argyle Street, Glasgow. 
Signals from all over Europe were loudly and 
clearly recorded on this apparatus. 

Seven new members were enrolled, and а very 
interesting and successful winter session is antici- 
pated. 

The Hon. Secretarv, Mr. Robert Carlisle, 40, 
Walton Street, Shawlands, Glasgow, will be glad 
to hear from all interested persons with a view to 
membership. 

Woolwich Radio Society. 

( Affiliated with the Wireless Society of London.) 

It is with regret we announce the resignation of 
Mr. Р. С. Atkinson аз secretary of the above 
Society, owing to ill health. Mr. Atkinson, during 
his short term of office, has worked most vigorously 
to make the Society a success, and it is gratifying 
to know that his energies have not been in vain. 

Mr. W. T. James has kindly volunteered to 
undertake the arduous duties of secretary and 
being an expert in direction-finding work some 
interesting lectures are anticipated. 

Will amateurs kindly note that all future com- 
munications for the above Society should be 
addressed to—Mr. W. T. James, 32, Lee Street, 
Plumstead, S.E.18. 


Plymouth Wireless Society. 
(Affiliated with the Wireless Society of London.) 
On September 24th Mr. W. J. Southard gave а 

paper on '' Hints before and after obtaining the 
Postmaster-General's Certificate." It was a well 
thought out paper, giving valuable information to 
those about to sit for the examination. 

Mr. S. V. Branton (Vice-President) gave а most 
interesting lecture on his experiences as а wireless 
operator in various parts of the world.-Hon. 
Secretary, Mr. H. P. Mitchell, Municipal Technical 
School, Tavistock Road, Plymouth. 

Sussex Wireless Research Society. 

(A filcated with the Wireless Society of London.) 

This Society, which was formed in May of this 
year, and which promises to have a very successful 
future, recommenced its activities on Thursday, 
September 30th. 

Meetings were held every week up till July, 
Captain E. A. Hoghton, President, giving а series 
of excellent lectures on the evolution of the 
thermionic valve, which were plentifully illustrated 
by experiments. 

The Society meets in the Laboratory of Cottes- 
more School, Brighton, by kind permission of the 
Principal, Major G. D. Brown, M.A., a member of 
the Committee. Here, has been installed a very 
fine collection of apparatus including the latest 
valve apparatus of British, French, American and 
German design. "There is also а complete set of 
standard gear for all forms of standardisation, 

-both A.C. and D.C. 

Membérship is confined to those who have 
attained the age of 21 years, and who have had at 
least two years' experience of wireless telegraphy or 
allied subjects. The entrance fee.is 10s. 6d., and 
annual subscription 10s. 6d. It is proposed that 
each member shall undertake some form of research 
work, in which he is particularly qualified, and that 
meetings be held at definite intervals to report 
progress and give or receive assistance. 

The officers elected for the year are :—President : 
Capt. E. A. Hoghton, F.P.S.L. Committee: 
Major G. D. Brown, M.A.; Mr. J. Cowie, A. M.I. E. E., 
and Mr. E. Hughes, B.Sc. (Eng.)Lond., A. M.I.E.E. 
Hon. Secretary and Treasurer, Mr. J. E. Sheldrick, 
B.Sc.(Eng.), 35, Southdown Avenue, Brighton. 

It is earnestly requested that all gentlemen in 
Sussex who wish to make a more detailed study of 
wireless than the average amateur, will get into 
communication with the Hon. Secretary, who will 
be pleased to give them any further information 
about the Society. 

Liverpool Wireless Association. 
(Affiliated with the Wireless Society of London.) 
The first meeting of the Association at the new 

Club-room, The Royal Institution, Colquith 
Street, was held on Wednesday, September 22nd, 
when there was a large gathering of members 
and friends. A demonstration with a 3-valve 
receiving set and a frame aerial-—arranged by 
Messrs. Grindon and Williams— was very successful, 
excellent signals being obtained. Mr. S. Lowery 
gave and explained data with regard to the winding 
and calculation of Inductances. A number of 
new members were clected. 


515 


OCTOBER 16, 1920 


Meetings of the Association are held the second 
and fourth Wednesdays in the month and all are 
welcomed.—Communications to the Hon. Secre- 
{агу, Mr. 8. Frith, 6, Cambridge Road, Gt. Crosby, 
Liverpool . 
Brighton Radio Society. 

(Affillated with the Wireless Society of London.) 

A meeting of this Society was held at '' Grass- 
mere," Dyke Roàd Drive, Brighton, on August 
318%, the items of agenda being (1) the election of 
Mr. Magnus Volk, of Brighton, as President; (2) 
the fixture of an annual subscription and entrance 
fee. 

The election of Mr. Magnus Volk was proposed 
by Mr. W. P. Rogers and seconded by the Secre- 
tary. The appointment will take effect as from 
September Ist, 1920. It was decided that an 
entrance fee of 5s. should be payable upon taking 
up membership, plus an annual subscription of 5з., 
payable any time within the first three months 
of membership. The Committee аге at present 
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Annual General Meeting will be held at the Club 
headquarters at the offices ef The Burton Раму 
Mail. Meetings have been suspended since April 
last. It is hoped to organise monthly lectures 
during the coming session.—Hon. Secretary, Mr. 
R. Rose, 214, Belvedere Road, Burton-an-Trent. 


Derby Wireless Club. 

(Affiliated with the Wireless Society of London.) 

Members will be pleased to hear that, pending 
other arrangements, Mr. Trevelyan Lee has kindly 
given permission for the Club to meet in а room at 
his house. An aerial is in position, and a set of 
receiving instruments has been loaned temporarily 
by Mr. A. T. Lee. Members desiring to use these 
instruments or the room, must first make arrange- 
ments with Mr. A T. Lee (Tel.: Alvaston 31). 
. The following meetings have been fixed :— 
7.30 p.m., Saturday, October 30th, at Mr. Lee's, 
The Court, Alvaston. Paper on ''The Poulsen 
Arc," by Messrs. Taylor and Lee. 7.30 p.m., 


Liverpool Wireless Association at demonstration h : 1 by them at Calderstone Park, Liverpool, 
on August ?let. 


endeavouring to secure suitable headquarters 
where it is proposed to shortly open a Morse Class 
for the benefit of members who may be desirous 
of improving their receiving abilities. 

During the course of the month a visit was paid 
to the private installation owned by Mr. W. E. 
Dingle, of Brighton. This gentleman kindly 
demonstrated his set which proved most interest- 
ing, more so by reason of the fact that it was entirely 
constructed by the owner. It is at present working 
with one valve only, with which it is possible to 
pick up practically all stations within a range of 
1,000 miles. Mr. Dingle also showed a compact 
little crystal set. The station as a whole is an 
excellent display of first-class workmanship through- 
out.—Communications re-membership should be 
addressed to the Hon. Secretary, Mr. D. F. Under. 
wood, 68, Southdown Avenue, Brighton. 

Burton-on-Trent Wireless СГ. 

(A ffilkated with 'the Wireless Society of London.) 

The Burton Wireless Club hope to resume winter 
operations early in November, when the second 


Wednesday, November 10th, at the Techn cal 
College, Derby. Paper on “ Use of Ultra Violet 
and Infra-red Rays in Signalling,” by Capt. 
Bemrose. 7.30 p.m., Saturday, Novembor 20th, 
at Mr. Lee’s, The Court, Alvaston. Paper on 
* Detectors," by Mr. Lowe, 7.30 p.m., Wednesday, 
December Ist, at the Technical Colle;e, Derby. 
Paper on “ Inductance and Capacity with Notes 
on Construction of Transformers and Chokes," by 
Mr. А. N. McInnes, B.A., 7.30 p.m., Saturday, 
December 18th. Private exhibition and exchange 
of apparatus, at Mr. Lee's, The Court, Alvaston. 

All meetings will start with ten minutes' buzzer 
practice. Members are invited to bring interested 
friends to any meeting. 

The Annual Meeting will be held at 7.30 p.m. on 
January 5th, 1921, at Messrs. Bemrose & Sons’ 
Club-room, 95, Canal Street, Derby. 

It is proposed to hold a public exhibition during 
February or March next, by which time it is hoped 
that the Club will be able to show a large amount 
of apparatus. | 
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The Committee will be pleased to receive names 
of proposed new members, and to hear from any 
m- mber who will read a paper on any interesting 
subject. 

The 46th North Midland Division (T.F.) Signal 
Dattalion, (Royal Corps of Signals), has just been 
forred, with headquarters in Pheonix Street, 
Derby, and recruiting has commenced. А number 
of men with wireless training are required. The 
S: cretary will be pleased to furnish further particu- 
1 rs, or application may be made direct to the 
headquarters.— Hon. Secretary, Capt. W. Bemrose, 
Littleover Hill, Derby. 


Wireless and Experimental Association. 

(Affiliated with the Wireless Society of London.) 

At a meeting of the above on September 22nd, 
Mr. С. Howard, a member, recounted some amusing 
and instructive reminiscences of signalling by buzzer 
and lamp during the war, in a volunteer battalion 
and in the R.E. Volunteer Signalling Section. 
Mr. N. Kloots described a simply constructed valve 
panel, with dimensions, showing as an example, 
one he had made at a very low cost. He went 
on to elucidate the mysteries of reactance coils 
and the proportionate windings of the same. A 
cordial vote of thanks was given to Mr. D. M. W. 
Cowan, who had performed the secretarial duties 
in the absence on holidays of the Secretary. Three 
new members have joined the Association, bringing 
the membership up to 90.— Hon. Secretary, Mr. G. 
Sutton, 16, Melford Road, East Dulwich. 

Manchester Wireless Society. 
( Affiliated with the Wireless Society of London.). . 
On Sept. 8th, the Chairman, Mr J. McKerman 


occupying the chair, Mr. Chas. V. Morris, of the 
Universal School of Telegraphy, gave his lecture on 


Valves, followed by practical demonstrations of 
high frequency amplification. 

Mr. Morris handled his subject very cleverly, 
and after remarking that he felt much in the same 
position as Mr. Blake, when before the Wireless 
Society of London (i.e. “like a boy teaching his 
grandmother to suck eggs"), he proceeded to 
explain very simply how the valve actually worked 
and enabled the millionth part of an ampere to be 
so magnified as to record messages on a tape. Mr. 
Morris dealt with several kinds of valves, explaining 
that although they all performed much the same 
functions, there. were some with a marked 
superiority over others. One in particular he 
mentioned as being super-sensitive was the latest 
Mullard valve, one of which was being used in the 
demonstration set, as was also а transmitting valve 
of the same make in the local telephony set. 


Mr. Morris requested that one of his audience 
would write out & message for transmission from 
the Society's 10-watt set in another part of the 
building. A young lady enthusiast having com- : 
plied, the message was transmitted, and the 
receiving set being adjusted to the maximum wave- 
length allowed (180 metres), clearly reproduced 
every symbol so that all present, conversant with 
the Morse Code, were able to write down the message 
as follows :—' 2 FZ 2 FZ 2FZ (Society’s official 
call). Congratulations to the Manchester Wireless 
Society on successful meeting. Best wishes for the 
future." 

Considering that the instruments used were 
built by amateurs, and the fact that only two 
Bell telephone receivers were used in conjunction 
with a small trumpet, the results were highly 
satisfactory. Efforts had been made to obtain a 
loud-speaking telephone, but owing to unforeseen 
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circumstances this was not forthcoming. Another 
disappointment was keenly felt by all present, 
in the inability of Chelmsford to transmit speech. 

Following the musical programme, Mr. Morris 
invited questions on the subject of the lecture, 
and during the discussion which followed, one or two 
members adjusted to various high-power stations, 
which were given their maximum adjustment. 
Owing to the progress of time, the Chairman was 
reluctantly compelled to end the discussion ; there- 
upon he proposed that а hearty vote of thanks be 

to Mr. Morris. This was seconded by the 
Hon. Treasurer, Mr. J. C. A. Reid, the assembly 
responding with hearty applause. Mr. Morris 
then returned thanks for the attention given by his 
audience, and expressed himself entirely satisfied 
with the meeting. The meeting was then declared 
closed. 

The success of the evening was chiefly due to the 
untiring efforts of Mr. Jas. Griffin, M.B.S.C., the 
Principal of the Universal School of Telegraphy, 
in preparing for the demonstration and also for 
arranging the accommodation. ө 

Intending members please communicate with the 
Hon. Secretary, Mr. Y. W. P. Evans, 7, Clitheroe 
Road, Longsight, Manchester. 


Plymouth Wireless Society. 
(Affiliated with the Wireless Society of London.) 
The first weekly meeting of this Society was held 

on September l7th, when the following officers 
were elected to act in the capacities mentioned for 
the ensuing year :—Mr. J. С. Andrewartha, Chair- 
man; Mr. H. P. Mitchell, Secretary ; Mr. F. E. 
Allen, Assistant Secretary ; Mr. W. C. Bodle, 
Treasurer ; Mr. R. J. Moore, Local Representative ; 
Mr. S. R. Dyer, Librarian. Mr. W. J. Lewarn was 
unanimously elected Vice-President. 

It was proposed that members should in future 
contribute towards the interest of weekly meetings 
by giving short lectures, etc., on subjects likely to 
prove beneficial to all concerned in Wireless tele- 


graphy.—Hon. Secretary Mr. H. P. Mitchell, 
Municipal Technical School, Tavistock Road, 
Plymouth. 


Stockport Wireless Society. 


Mr. H. C. Woodhall presided over a meeting of 
the members of the Society on August 10th. A 
letter was read from Général Ferrié announcing 
his acceptance of the invitation to become an 
honorary officer of the Society.. The General 
expressed both his. good wishes to the Society, 
and his desire to assist the members in every possible 
way. After the close of the general business the 
Secretary called upon Major Swart, M.C., to give 
his demonstration on wireless telegraphy. Major 
Swart has constructed very successful transmitting 
and receiving sets and explained to the members 
the way in which he had accomplished their 
construction. The transmitting set was installed 
with a fraine aerial in the meeting room; the re- 
ceiving set, also with a frame aerial, being installed 
in another room of the Club. The Major upon 
being heartily thanked, then lectured to the 
Elementary Class on Crystal Detectors. Mr. Faure 
took the Advanced Class, starting his lectures on 
the Oscillation Valve, its discovery and develop- 
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ments in practical application. After the lectures 
buzzer practice was taken. 

On August 17th Mr. H. C. Woodhall again pre- 
sided, and after discussion of general business, 
Major Swart lectured to the Elementary Class on 
Reaction and Honeycomb Coils in practice. He 
illustrated the windings by exhibiting two coils he 
had commenced to build, letting each member 
take a turn in winding the coils. 

Mr. Faure took the Advanced Class and continued 
his lecture on the Oscillation Valve. After the 
lectures the usual buzzer practice ensued and the 
meeting closed. Anyone desirous of joining the 
Society should call at the Foresters’ Hall, Church- 
gate, Stockport, any Friday between 8 and 10 p.m., 
or full particulars can be obtained from the Hon. 
Secretary and Treasurer, Mr. 7. A. Faure, 3, 
Bank’s Lane, Stockport. 
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Set belonging to Mr. A. E. Mitchell, made 


largely from designs given in the* Wireless World.” 


East Kent Wireless Society. 


This new society has recently been formed at 
Dover with a view to aiding the advancement of 
wireless telegraphy and telephony. The Acting 
Secretary is Mr. H. A. Gothard, Richmond House, 
26 Marine Parade, Dover, who will be pleased to 
supply all information. 


Co-operation wanted at Wigan.—With the 
object of forming an amateur Wireless lub at Wigan 
Mr. С. W. Hall, of 135, Scholes, Wigan, Lanes, is 
seeking the assistance and co-operation of other 
amateurs in the district. 
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Bradford Wireless Society. 


A meeting was held in the Club-room on 
September 17th, the chair being taken by the 
President. 

' The minutes of the previous meeting were read 
and accepted as correct. A letter from the welfare 
officer of Messrs. Thwaites Bros., was read, asking 
if apprentices of that firm might attend the lectures 
and discussions of the Society. This matter was 
discussed, and it was decided that all apprentices 
should be eligible to one meeting. and if they found 


themselves sufficiently interested, they might join 


the Society as associate members at а subscription 
of 1s. 

А programme for the winter session was discussed, 
and, so far, four papers have been promised. Hon. 
Secretary, Mr. J. Bever, 85, Emm Road, Bradford. 


Co-operation Wanted at Hindhead.—It is 
desired that wireless amateurs in the neighbourhood 
of Hindhead will communicate with Mr. 
Hutchinson, c/o Mrs. Rashly, Maguncor, Grayshott, 
near Hindhead, with & view to forming an amateur 
Wireless Club. 


Nottingham and District Wireless 
Society. 


The fifth meeting of the above Society was held . 


on Wednesday, September 22nd, and although the 
attendance was not as satisfactory as might have 
been, & pleasant evening was spent, Mr. Shepherd 
giving & demonstration of bank-winding. 


G. A.. 


At the previous meeting Mr. Garthwaite (our 
Chairman) gave a very interesting and instructive 
paper on “* Resistances," showing some very finely 
made apparatus. 

А movement was started for forming a receiving 
station at the Club-room for the use of the Society, 
the necessary apparatus being promised by various 
members as soon as а licence is obtained. Steps 
have been taken to arrange the Society's affiliation 
with the Wireless Society of London, and it is 
hoped to settle this matter at the next meeting. 

New members are urgently needed, апа should 
communicate with the Hon. Secretary, Mr. J. H. 
Gill, 18, Fourth Avenue, Sherwood Rise, Notting. 
ham, when he will be pleased to give all information 
required. 

Portsmouth and District Wireless 
Association. 


The second meeting of the above Association 
has been held, when it was decided to ask members 
for an entrance fee of one guinea and 5s. monthly 
subscription. It was also decided to form a library 
for the mutual benefit of the members. 

Arrangements аге being made to acquire some 
wireless gear for the use of those wishing to experi- 
ment in valve research work, and as the majority 
of our members are professional wireless men, it 
is expected that the opportunities for study and 
research work thus afforded will be of great benefit. 
—Hon. Secretary (pro tem), Mr. Regby H. Cole, 
34, Bradford Road, Portsmouth. 


A USEFUL HIGH TENSION BATTERY 


By A J. YEATES. 


HE following description and 

illustration of a Mhigh-tension 

battery will, no doubt, be of 

interest. The battery comprises 

seventy-two cells of the sack 
Leclanché type. The outer jars are brown 
glazed stoneware 4” inside diameter and 
11" deep. ‘They are a standard article and 
known in the pottery trade as “ 3d. poison 
pots." 

The negative elements (positive pole) are 
the same as used in the three-cell type pocket 
flash-lamp battery, and were supplied by 
a dry battery manufacturer, complete with 
brass cap on carbon rod and two rubber 
bands on sack to separate the elements from 
the zincs. 

The zincs were cut from 22 gauge sheet, 
a lug being left on to facilitate soldering 


the connections. The electrolyte consists of 
a solution of 3 oz. sal-ammoniac to one pint of 
water. Тһе cells are enclosed in a tray 


measuring 21" long by 11" wide. 


The complete battery, showing 1 cell 4n parts. 


The output of the battery is 104 volts 
4 amperes. 

The author will be glad to furnish any 
further particulars. 
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Ву H. Monreacre Bartow. 


(Continued from page 486.) 


THe ErLECTRO-M AGNETIC 
CAsCADE MAGNIFIER. 


INCE the three-electrode vacuum tube 

is a potential operated device its scope 

as a magnifier can be enormously in- 

creased by arranging a number of valves 

in cascade, so that the work of one is 
multiplied by the next (Fig. 7). 

The inter-valve coupling may be electro- 
magnetic, electro-static, or both, although in 
practice it is almost impossible to make it 
exclusively the one or the other. ‘The trans- 
former naturally presents itself as being 
particularly suitable for this purpose, and, as 
it is in general use, it deserves special con- 
sideration. It is necessary that the voltage 
impressed on the grid of any one valve is as 


high as possible irrespective of the value of | 


the current, and therefore the impedance of 
the secondary of the inter-valve transformer 
must be high compared to that of the primary. 
Experience shóws that the transformation 
ratio should be of the order of 1 to 4, and that 
the primary inductance should be about Ю 
henries. 

Now, under any circumstances, such a coil 
would require several thousand turns of wire, 
but with an air core its size would be out of 
all proportion to its work. Laminated iron 
Is, therefore, used to form a part or the whole 
of the magnetic circuit, and even though the 


frequency is comparatively low it has to be 
carefully prepared if efficiency is to be 
obtained. The behaviour of iron in alternat- 
ing fields of audio-frequency has been the 
subject of a great deal of investigation during 
the past few years. 

Dr. McLachlan has shown!? that its 
use at high frequency is more economical 
and gives even better results than at low 
frequency, provided it is worked under suitable 
conditions. 

It is now well known that iron responds to 
cyclic changes at radio-frequencies, and retains 
its magnetic properties throughout. Hysteresis 
and eddy-currents will naturally play an 
important part, and the greater the periodicity, 
the more erratic will be the behaviour of the 
iron. The established laws of magnetism 
will still apply, and when allowance has been 
made for disturbing factors, the relation be- 
tween flux density and magnetising force, 
termed permeability for static magnetism, 
is probably similar if not equal to its low 
frequency value. McLachlan goes still 
further, inasmuch as he states. that this 
apparent permeability is greater for iron under 
the influence of an alternating field than a 


123 N. W. McLachlan, '' Year Book of Wireless 
Telegraphy and Telephony, 1918," p. 880. 

13 N. W. McLachlan, '*Jour. Inst. Elec. Eng., 
1915," Vol. 53, p. 809. 
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static field, provided the alternating field is 
of sinusoidal wave form. ‘This, however, is 
not true of transformers used for thermionic 
magnifying, since the magnetising current 
does not follow a sine curve, and it is generally 
represented by a wave of the form shewn in 
Fig. 8. The amplitude of this current is 


MAGNE TISING CURRENT 


TIME 
Fig. 8. 


also exceedingly small, and, of course, it 
varies with the conditions under which the 
transformer is being used. 

At high frequencies it has been shown that 
the greater part of the loss is in the winding, 
and even at 1,000 cycles per second or 
thereabouts, it is necessary that the wire be 
carefully insulated. 

Another factor which 15 of great importance 
is the self-capacity™ of the winding, that is to 
say, the equivalent capacity which, in conjunction 
with the inductance of the coil, would give a 
natural period equal to that of the coil. “This 
capacity must be kept as low as possible, and 
it has been found that only cotton or prefer- 
ably silk insulated wire will give satisfactory 
results, and then parafin wax must not be 
used except for external protection. A 
convenient method of measuring the self- 
capacity, and incidentally the inductance and 
effective resistance of an audio-frequency 
transtormer coil, is represented in Fig. 9. 

Many attempts have been made to establish 
a simple and yet effective means of ascertaining 
these quantities with a fair degree of accuracy, 
but the following, which is a development of 
the original ingenious arrangement? devised 


14 F. A. Kolster, '" Proc. Inst. Rad. Eng., 1913," 
Vol. 1, p. 19. 

15 G. W. O. Howe, * Proc. Phys. Soc. of London, 
1912," Vol. 24, p. 251. 


by Dr. Howe, has been found exceptionally 
useful. An oscillatory current is supplied 
by a valve generator!6 or a Pointolight,!’ 
shunted by an inductance L in series with a 
capacity S, which may be varied so as to give 

16 L. A. Hazeltine, ' Proc. Inst. Radio. Eng., 


1918," Vol. 6, p. 63. 
17 Edison & Swan Patent Tungsten Arc. 
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frequencies from 250 periods upwards. То 
this is coupled a rejector or sifter circuit 
L,S, which, although not absolutely essential, 
is advisable since it considerably increases the 
selectivity. The tuning is effected by means 
of the low resistance telephones "Гу, and the 
inductance L, is a known fixed quantity 
of the order of 0:25 henries, whilst the con- 
denser S, is a known variable. The pure 
oscillatorv current is then transferred to a 
bridge arranged as shown, three arms of which 
are variable non-inductive resistances of 
about 10,000 ohms, namely Кү, Ra Rg, and 
the fourth the transformer coil under test in 
series with a known variable capacity $. 

In this fourth arm is also inserted a change- 
over switch so that low resistance telephones 
T, may be connected in series or shorted out 
at will, whilst the mutual L, is made as small 
as practicable so as not to interfere with the 
balance. 

Silence in the telephones T, indicates when 
the effective impedance of the two sides is 
the same. The action of the circuit is easily 
understood. With the telephones T, the 
bridge in conjunction with its parallel circuit 
is roughly tuned to the rejector by varying the 
condenser S, Having approximately ob- 
tained the maximum signal in the telephones 
T, these are cut out and the final balance 
made by adjusting the resistance R4 and the 
condenser S, simultaneously to give silence 
in the telephones Ту. Under these con- 
ditions— 

Rx R,— К, x (Effective impedance of 

transformer coil + 
impedance of 5»). 

That is to say: if R,=R, as is usually 

arranged, then at a given frequency A, 

represents the effective resistance of the 

transformer winding since the capacity im- 

pedance is negligible. 

If now a curve is plotted between S, 
and 5;, namely, between the capacity in the 
bridge and rejector circuits respectively, some- 
thing of the form shewn in Fig. 10 (full line) 
is obtained. 

The self-capacity of the transformer coil 
(53) is given by the negative value of the 
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bridge capacity (S,) when the rejector capacity 
S, is zero. ‘This, of course, assumes that 
L, has no capacity in itself, and it is practically 
true if the winding is properly spaced. 

The effective resistance R4 may also be 
plotted against S,, which corresponds to 
frequency, Fig. 10 (dotted line). It will 
be observed that the height of the 
asymptote to this curve should represent 
the resistance of the transformer coil as 
measured by direct current. "Thus the chief 
factors governing the efficiency of an inter- 
valve transformer may be readily ascertained 
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with sufficient accuracy for all practical 
purposes. It is important that the natural 
period of oscillation of the two transformer 
windings should not be identical. Leon 
Chaffee in an interesting study 18 ot the 
“ Amplitude relations in coupled circuits,” 

concludes that the maximum.‘ effect in the 
secondary is not obtained when resonance 
occurs between the windings. Others con- 
бгт 19 this fact experimentally, and in 
addition shew that it is generally not practic- 


able to work under such conditions, as there 

18 E. Leon Chaffee, ''Proc. Inst. Rad. Eng.," 
Vol. 4, 1916, p. 283. 

19 H. E. Hallborg. “ Proc. Inst. Rad. Eng." 
Vol. 3, 1915, p. 107; Fulton Cutting, “ Proc. 
Inst. Rad. Eng.,” Vol. 4, 1916, p. 157; John 
Stone Stone, “* Phys. Rev., 1911," Vol. 32. p. 398. 
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Is a very marked tendency for the coils to 
generate persistent low | frequency. oscillations. 

The author’s experience dictates a further 
qualification to these deductions. Not only 
must the natural periods of the two coils 
differ, but they should be such that the one is 
not a near harmonic of the other. In practice, 
of course, this rarely happens, but to overcome 
these oscillations, which cause howling in the 
telephone receiver, is one of the chief diffi- 
culties in the design of electro-magnetic 
cascade magnifiers, and therefore it is well 
to avoid all resonance conditions whether 
partial or otherwise. 


A small capacity in parallel with either coil, 


preferably the secondary, will eliminate the 
tuning effect, but there are other reactions 
also tending to set up undesirable oscillations 
for which it does not compensate. Con- 
sidering the diagram of connections (Fig. 7), 
it will be observed that the primary winding 
is connected in the anode circuit of one valve 
and the secondary in the grid circuit of the 
following valve. 

Now at very low frequencies the inductive 
coupling provided by the transformer becomes 
inadequate, and it is necessary to assist the 
transfer of current variations by means of a 
capacity. But at audio-frequency the electro- 
magnetic coupling alone is quite sufficient, 
and any appreciable electro-static coupling 
in conjunction with it will lead to excessive 
linkage, force a damped reaction and produce 
howling. It is important, therefore, that 
the capacity between the high potential points 
of an intervalve transformer should be re- 
duced to a minimum. If the transformer is 
wound with primary and secondary coils 
alternately along the length of the core, the 
distance between the two pairs of ends will 
be much the same, but if the secondary coil 
is wound on the outside of the primary so that 
the core is common to both, then the arrange- 
ment of the ends must be expressly observed. 
That is to say, the inside of the primary should 


be connected to the anode and the outside 
of the secondary to the grid. It is also 
expedient to earth the iron core to the negative 
end of the filament which is normally at 
zero potential. 

In this connection it is understood, of course, 
that the outer plate only of the insulated 
laminations or one of the clamping screws is 
coupled to the earth point. 

The behaviour of a transformer in response 
to impressed current variations has been very 
carefully studied ® by Dr. Hallborg, and the 
discussion 21 of his paper is equally interesting. 
The work is confined to transformers used 
in the low frequency circuit of radio trans- 
mitters, but the net result indicates that 
generally highest efficiency is obtained when 
the frequency of the impressed current is 
greater than the period of oscillation natural 
to either coil. 

The frequency usually recognised as being 
most conveniently audible is about. 600 cycles 
per second, although for continuous wave 
reception something of the order of 1,000 
cycles per second is sometimes preferred. 

It has been stated that the inductance of 
the transformer primary should be about 
10 henries. Such a coil provides a suitable 
impedance for the external anode circuit, 
but does not ensure that its natural period is 
less than the frequency of the incoming signal. 

Thus Dr. Hallborg’s theory appears to 
advocate an increase in the self-capacity of 
the winding, but it is questionable if his 
conclusions will apply in this case. The 
compensative fact remains that internal inter- 
ference becomes inaudible by sufficiently in- 
creasing the natural period of the transformer 
сой. 


20H. E. Hallborg, 
Vol. 3, 1915, p. 107. 


31 Particularly discussion by Julian Barth and 
A. N. Goldsmith. 


(To be continued.) 
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By R. A. HUMPHRIES. 


T he following is an article giving further information upon the subject of “ Physical Features and 
Wireless Transmission." 


T was intimated in the August 21st issue, 
that it would be interesting to know to 
what extent Port Sudan experienced 
Aden's fading away. 

My own experience in this connection, 
while stationed at Port Sudan, was that the 
high-power station at Aden was very erratic 
and varying in its transmission. 

This was attributed either to the prevailing 
atmospheric conditions, or losses through 
overheating of the transmitting instruments, 
as similar fading was never experienced on 
the low-power installation, excepting during 
those periods when atmospheric conditions 
were unfavourable, although, of course, the 
position of thelow power set is entirely different 
from that of the high power. 

One peculiarity of BZF's transmission, 
(after considering the foregoing, which applies 
со the 600-metres wave,) was that the strength 
of his signals did not vary nearly as much on 
his long-wave (2,000 metre) transmissions, as 
on the 600 metres. If there is, and I suppose 
there must be, an explanation for this, I 


should be very glad to know to what this 
might be ascribed. 


With regard to communication between 
ships or stations in the Red Sea and those in 
the Persian Gulf, I would say that I have on 
several occasions communicated with R.I. M. 
ships off Basrah, and farther south in the 
Persian Gulf, and everything pointed to the 
fact that our signals were as easily read by 
the ship stations in the Persian Gulf as their's 
were by us. RR 


Also very interesting and important pheno- 
mena, were the continual “© drifts ” of atmos- 
phere across the northern part of the Red 
Sea, one class of which seemed to assist 


‘disturbances іп the aether and another to 


oppose them—at least, this is the only explana- 
tion to which I can attribute the regular 
fading away and coming up of signals in that 
portion of the Red Sea, viz., Abu Zenima, 
Akaba and Tor. I would mention that this 
was the theory accepted by most of the 
naval wireless fraternity. 


AN AMUSING EXPERIMENT WITH 
STRONG SIGNALS 


By C. Н. GARDINER. 


HILST listening to BYC 
on a 3-valve receiver, (one 
rectifier and two note mag- 
nifiers), I was trying the 
effect of replacing the tele- 
phone head-gear with the secondary winding 
ofa ]-inch spark coil. I was wondering at the 
time 1f any signals would be audible by con- 
necting the 3,000 ohm telephones across the 
4-ohm primary of this coil, and after making 
connection, was greatly surprised to hear BYC 
quite loud, although the head-gear leads were 


not connected to the wireless apparatus in 
any way. | 

On investigation I found this to be due to 
mutual induction, and signals could be heard 
in this manner even when the head-gear was 
placed quite 3 feet away from the spark coil. 

.It is necessary, of course, to place the 
windings of one receiver in the same plane 
and, if possible, about the same level as the 
winding of the coil. “Though of no practical 
use, this furnishes quite an interesting experi- 
ment in induction. 
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HE induction coil was shown to 
depend for its working on the 
fact that ап E. M.F. is induced 

- їп a wire which is cut by magnetic 
lines of force. 

In order thatan E.M.F. may be continually 
induced in the secondary winding, it is 
necessary that the lines of force should be 
continually moving past the coil, and hence 
the current inducing the lines of force should 
be continually changing. 

In the case of the induction coil, the current 


was caused to change its magnitude by means: 


of an interrupter. With a transformer, 
however, the primary coil is supplied with 
alternating current, which by its very 
virtue, so to speak, causes the lines of force to 
continually change. 

The magnetic lines of force act in a manner 
similar to an electric current, choosing the 
path of least resistance. If we surround the 
primary coil by a ring of iron, the lines of 
force will crowd into the iron, since it offers 
far less resistance to the magnetic field than 
the air, Fig. 1. 

If we arrange the secondary coil so that it 


is also near, or surrounded by the iron, we 
shall ensure that the maximum number of lines 
will cut the secondary coil. 

Compare the two transformers shown 


(b) 


Fig. 2. 


in Fig. 2. In the first it will be noticed 
that although the iron core assists the magnetic 
flux threading through the centre of the 
coils, there is no easy path for the lines past 
the ends of the coil. They are not con- 
centrated in the neighbourhood of the 
secondary winding, and thus the maximum 
effect is not obtained. 

With the second type, both the windings 
are threaded on a closed rectangle of iron. 
The extra number of lines of force will 
crowd into the path of the iron and in so 
doing, will cut the turns of the secondary coil. 
The induced effect will therefore be much 
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greater than in the first case. “Transformers 
of the second type are spoken of as having a 
closed magnetic circuit. 

We can also imagine a closed iron circuit | 
as being a secondary winding, of a single turn 
only, but of considerable thickness, and 
consequently of low resistance. The primary 
winding, therefore, will induce currents in 
the iron core itself, which will be of great 
magnitude but will do no useful work. ‘The 
only effect of these eddy-currents, as they are 
termed, will be to heat up the iron core, and 
thus waste a great proportion of the energy 
supplied to the primary circuit. Fig. 3 
shows the formation of eddy currents by the 
lines of force threading the iron core. 

In order to make the energy wasted as 
small as possible, these eddy-currents must be 
kept down. This is accomplished by re- 
placing a solid iron core, with one composed 
of a number of thin sheets of iron, each 
insulated from the other by thin paper or 
shellac varnish. A core made up in this 
manner will not hinder the passage of the 
magnetic lines since they flow in the same 
plane as the sheets, or /aminations. 

The direction of flow of the eddy-currents, 
however, is at right angles to the path of the 
magnetic field, and thus the paper insulation 
acts as a considerable resistance in their 
circuit. 


LINES OF FORCE 


Fig. 3. 
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On the other hand, in assembling the 
laminations to form a core, great care is taken 
to avoid unnecessary air gaps. At the same 
time the core must be made so that the coils 
can be slipped in position easily. А usual 
method of providing for this is to make the 


Fig. 4. 


core plates of two or more different shapes 
which are then fitted in the coils so as to over- 
lap at the ends. Fig. 4 shows a typical 
form of lamination. The tongue of the 
T-shaped plate fits through the centre of the 
coil, The U-shaped stamping is then 
placed partly round the other to form a com- 
plete magnetic circuit. 

The voltage induced in the secondary 
winding depends on the number of turns in 
the coil. This is easily deduced on con- 
sidering the elementary case of one turn of 
wire in the primary coil, and one in the 
secondary. Whatever the applied voltage 
in theprimary,a similar E. М.Е. will beinduced 
in the secondary. If we double the number 
of turns in the secondary coil, we shall get a 
doubled effect in E.M.F. The ratio of the 
secondary voltage to the primary voltage in 


every case is equal to the ratio of the number 
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of turns in the secondary coil to that in the 
primary coil. 

In symbols this may be expressed as :— 
Vs Ts 
Vp Tp 
and primary voltages, and Ts and Tp are 
secondary and primary turns. 

As an example :—What is the secondary 
E.M.F. ofa transformer having 100 turns in 
the primary, and 2,500 turns in the secondary, 
if the applied voltage is 50 volts ? 

From the expression above, we have— 

y. VpxTs _ 50x 2,500 
|. Tp 100 
— 1,250 volts. 

As the secondary voltage is increased, the 
secondary current decreases in the same 
ratio. Assuming that there was no energy 
wasted in the transformer above, if the primary 
current was 10 amps., the secondary current 
would be only 0-4 amp. If there were no 
losses, the power given out by the secondary 
would exactly equal the power supplied to 
the primary. In this case, the power input 
is 10x50 or 500 watts. The secondary 
power is therefore 1,250x0-4=500 watts 


where Vs and Vp are secondary 


BEGINNERS 


also, Actually, the output from the secondary 
falls a little short of this, as a certain amount 
of the power supplied is wasted in heat and 
in the formation of eddy currents. In a 
well designed transformer, only 1 or 2 per 
cent. of the applied power is wasted in this 
fashion, so that we obtain from the secondary 
about 98 per cent. of the power supplied. 

If the primary is connected to a source of 
alternating current, and the ends of the 
secondary are not connected to any circuit, 
the transformer will then behave like a coil 
having a large inductance. When, however, 
the secondary is supplying current to an 
external circuit, the lines of force created by 
the secondary coil will partially neutralise the 
magnetic field due to the primary, and thus 
the effective inductance of the whole trans- 
former will be greatly decreased. 

The more remote the secondary coil is 
from the primary the less will be this neutralis- 
ing effect, and hence the greater will be the 
effective inductance of the transformer. 
Thus, it is possible to vary the total inductance 
of the transformer by varying the distance 
between the primary and secondary windings. 


WIRELESS TELEGRAPHY WATCHERS 


Under the Merchant Shipping (Wireless 
Telegraphy) Rules, 1920, ships of Class II 
(1.e., ships not engaged in the coasting trade 
carrying 50, but less than 200 persons, and 
ships engaged in the coasting trade carrying 
90 persons or more) are required to carry, 
in addition to a certificated operator, one 
watcher if the voyage exceeds eight hours, 
but does not exceed 48 hours from port to 
port, and two watchers if the voyage exceeds 
48 hours from port to port. 

The Postmaster-General has made ar- 
rangements for examining watchers at Glas- 
gow, Newcastle Liverpool, Cardiff and 
London. Applicants should address their 
communications to the Wireless Telegraphy 
Inspector at:—(1) Post Office Glasgow. 
(2) Post Office, South Shields. (3) Room 
10, Prudential! Buildings, 36, Dale Street, 
Liverpool. (4) Port Office, Bute Docks, 
Cardiff. (5) Wireless Section, Secretary’s 
Office, General Post Office, London. Forms 


of application may be obtained at any of 
these addresses, and the examination fee 
(2s. 6d.) should be paid by means of postage 
stamps afhxed thereto. 

The candidate will be required to show (1) 
that he is capable of receiving and under- 
standing the Radiotelegraph Distress Signal 
and the Safety Signal, and (2) that he has 
sufficient knowledge of the apparatus on 
which he will be required to keep watch to 
know, by means of a buzzer or other simple 
test, that it is in proper condition to receive 
signals. If the candidate satisfactorily passes 
the examination he will be required to make 
a declaration that he will observe the secrecy 
of radiotelegrams which come to his know- 
ledge in the course of duty. He will then be 
granted a Certificate of Proficiency as a 
Watcher in Radiotelegrephy. 

Authority, B.O.T. Notice to Ship Owners, 
Masters, Officers and Seamen, No. 17, Sep- 
tember, 1920. ' 
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BOOK REVIEWS 


THE CONSOLIDATED RADIO 
. CALL BOOK. 
New York: The Consolidated Radio Call 


Book Co. Inc. (Second edition). July, 
1920. $1.25 net. 


HOSE amateurs who are in 

possession of a receiving station 

will recognise in this little book 

much that is of useand value. In 

addition to the listing of call letters, 
there is also included considerable information 
regarding telegraph, cable and wireless rates, 
D.F. stations, press programmes, weather re- 
ports, time signals and similar data. A wireless 
map of the world is also given. 'То those 
amateurs who are interested in “ collecting " 
signals to the uttermost efficiency of their 
apparatus, such a book as that under review 
would prove most useful in much thesame way 
as the Year Book of Wireless Telegraphy, 
though for obvious reasons not to such a 
considerable degree of utility as the last- 
named. 


LE VIE, MODE DE MOUVEMENT. 
ESSAI D'UNE THÉORIÉ ELEC- 
TRONIQUE DES PHENO- 
МЁМЕЅ VITAUX. 

By E. PREAUBERT. 


Paris: Librarie Felix Alcan. 
Price 5 frs. + 10 per cent. 
This book is apparently a revision of an 
earlier study of the subject by the same 
author. His first theories were published in 
1897 in the Bulletin of the Société d'Etudes 
Scientifiques d’ Angers, and these are incor- 
porated in the present work, together with 
the results of subsequent information and 
discovery. The problem of the nature and 
origin of life has long been an absorbing 
one, particularly as so many of the phenomena 
seem, at all events at first sight, to be at 
variance with the recognised laws of physics 
and chemistry. On account of the difficulties 
of the subject a large number of the argu- 
ments set out in this volume are based almost 
entirely upon analogies. ‘This procedure, 
although a nisy one from the scientific point 


Pp. 214. 


of view, nevertheless yields a quantity of 
interesting reading matter, and whether cor- 
rect or otherwise, the author's remarks are 
certainly worth reading. The last portion of 
the book is devoted to proving, or rather to 
endeavouring to prove, that the essential 
elements of life are not to be found in any 
ordinary chemistry which is concerned solely 
with atoms and molecules, but in something 
inside the atom. In support of this view a 
large number of analogies and arguments 
derived therefrom are collected together, 
particularly in Chapter III. In this chapter 
the author considers the subject under the 
following headings: Atomic Weight, The 
Vital Cohesion, Biological Chemistry, Tem- 
perature, Electricity, Magnetism, Thermo- 
dynamics, Nervous Transmission, Animal 
Heat, The Electric Organs of Fishes, Psycho- 
logy, etc. From every one of these he is led 
to the conclusion that it is the intra-atomic 
forces that are at the basis of all phenomena 
of life, and thus he is brought to the influence 
of the electron on such phenomena. 

An interesting table is given—a species of 
Periodic “Table—in which the various ele- 
ments are classified according to their effect 
upon living organisms, and this shows that it 
is always the elements of small atomic weight 
that are least harmful. The author suggests 
that the phenomena of life are due to intra- 
atomic vortices or, as he terms it, "Le 
Tourbillon Vital," and that it is due to the 
natural forces between such vortices that the 
cohesion between the various parts of a living 
organism is maintained. 

In some cases the analogies given, although 
interesting, do not really seem to explain 
much. For example, when he likens the 
action of the various organs of an animal to: 
the inhabitants of a city where each individual 
Is cognisant of his own individual duties. 
This obviously does not tell us the mechanism 
of the consciousness of each individual. 

However, the book is quite an interesting 
one and makes excellent reading for anyone 
at all interested in these phenomena, and who 
has a few hours to spare with an armchair 


before a fire. P. R. C. 
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QUESTIONS AND ANSWERS 


NOTE.— This section of the magazine is placed at the disposal of all readers who wish to receive advice and 


information on matters pertaining to both the technical and non-technical sides of wireless work. 


Readers 


should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) AU queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a ** nom de plume.” 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


E.H.S. (Carnarvon) is badly situated and can 
only get MUU, about 12 miles away, and asks (1) 
Whether any modification of his existing apparatus 
would give a longer range. (2) Whether, in view 
of his position tt is worth his while to go to the expense 
of fitting valves, etc. (3) Whether the close proximity 
of mountains i8 a serious item in receiving. 

(1) Set could be improved by connecting as in 
Fig. 1; otherwise OK. 


Fig. 1. 


(2) This depends largely on how much you can 
afford to spend. You will, of course. improve 
results very much by using а multivalve amplifier 
— but they will never be as good as could be got in 
any favourable position, and the jamming from 
МОО will then be а serious complication. 

(3) Yes, generally. 

P.L.B. (N. en B.) asks (1) If on page 185 of 
this volume the figures relative to size of loops, mean 
the area of loop or length of side. (2) Whether an 
indoor aerial 9 ms. long, or a frame, would. give the 
better chance of receiving America. (3) How to 
make D, and D, of Fig. 3, page 387, October, 1919. 
(4) A translation in millimetres of English gauges 
of copper wire. Wd 

(1) Length of side. 

(2) A good frame aerial would probably be the 
better. 

(3) Wehave noinformation ; consult the authors' 
original paper. 

(4) The numbers are arbitrary and have no simple 
relation to the size. Most wire tables give the 
diameter. 


LAMBDA (Cardiff) asks (1) What will Бе 
the inductance of the following coils :— (a) 12" x 6” 
wound with No. 21 SWG.; (6) 12" x 5” wound 
with No. 21 SWG.: (c) 8" x 4" wound with 
No. 28 SWG. ; (d) 12” x34” wound with No. 22 
SWG. (2) How can he arrange certain apparatus to 
‘orm an efficient set. (3) What distance could he hope 


for under certain conditions. (4) What he would 
require in addition to what he already has in order 
that his wavelength range might be 300 to 10,000 
metres. (5) Is the capacity (0:002 mfds.) of his 
condenser too small and would he require another 
for good tuning. If so, state capacity. 

(1) (a) 7,000 mhys.; (6) 5,600 mhys.; (c) 
9,500 mhys. ; (d) 2,300 mhys. 

(2) See reply to J.W. (Stepney). 

(3) Afraid we cannot say. 

(4) Add considerably to loading coil and coupler 
secondary. Get data from replies to similar 
queries recently. 

(5) Too big. You would get better results by 
using condenser of about 0:0005 míds. The 
0-002 mfd. condenser could then be used for an 
A.T.C. if desired. Four questions, please. 


X.Y.Z. (Scarborough) sends a circuit which i8 . 
stated to have given good results and asks for our 
opinion. 

The circuit is a freak type and though possibly 
satisfactory for soft valves is unlikely to give good 
results with hard valves. 


A.A.P. (Caherciveen) asks if the following 
statements from Hawkhead апа Bangay are correct. 
(1) Hawkhead on p. 154 states that the ohmic 
resistance of a conductor varies according to the 
frequency of А.С. (2) Bangay in par. 138, states 
that inductance in a circuit, whena circuit in which 
current is flowing 1з broken, causes a current to 
flow in the opposite direction to applied. (3) 
Bangay tn par. 1,189 states that the frequency for a 
wavelength of 1,000’ is 100,000 oscillations per 
second. (4) He also asks whether a waves length 
ts measured along the curvature of the wave or by a 
straight line from crest to crest. 

(1) This is quite true, but variation from steady 
current value is small, unless frequency is high. 

(2) This is a slip, direction of induced P.D. 
should be same as steady current. 

(3) Should be 1,000,000. This is true to a 
degree of approximation sufficient for most 
practical purposes. Strictly, length is measured 
on a straight line along the path of the wave. "The 
length of а wave obviously cannot be measured 
in the ordinary sense of the word, e.g.. by a foot rule, 
as one cannot stop it to work with it. It is 
calculated from the measured velocity and the 
measured number of waves appearing at any given 
place in a unit of time. 


R.E.W. (Holyhead) a«ks (1) For information 
regarding how to make honeycomb coils. (2) If there 
їз any special formula for the capacity of such coils. 
(3) What advantage, other than compactness, there 
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ts in such coils. (4) For a diagram showing building 
method of this type of coil. 

(1) See article in number of June 12th, 1920. 

(2) There is no simple way of calculating induct- 
ance at all accurately. 

(3) The only advantage is small self-capacity in 
consideration of the compactness. Such coils for 
example will tune much better than equally com- 
pact multi-layer coils. Better tuning than either can 
be obtained by the use of single-layer coils, if you 
can afford the space. 

(4) Construction is difficult without special 
machinery, апа the methods which have to be 
adopted would take too much space to describe 
here. 


GRID (Manchester) asks for the simplest way to 
make a loud- speaking telephone, to work in conjunc» 
tion with a wireless set, or if we could recommend any 
book which deals with the subject. 

A loud-speaking telephone can be made somewhat 
on the lines of an ordinary telephone by using in 
place of а permanent magnet, as strong an electro- 
magnet as possible, excited by some steady source 
of current. In front of one pole of the magnet is 
placed a coil of wire of suitable dimensions, carrying 
the signal current. To this coil is fixed & diaphragm, 
as in the telephone. "Variations of current in the 
second coil cause movements of it in the field of the 
first coil, thus moving the diaphragm. We are 
afraid we-do not know of any book dealing with 
these instruments. 


SNOWBALL (Huddersfield) asks (1) 7f certain 
particulars which he givea of his set are approximately 
correct. (2) Would his secondary cou be improved if 
wound with finer wire. (3) What would be the 
approximate maximum and minimum wavelengths 
of his circuit. (4) Is a substance enclosed suitable as 
a crystal for reception. 

(1) Yes, very suitable values. 

(2) No. Useless to do this without increasing 
A.T.I. as well. 

(3) Maximum about 3,500 metres, minimum 
doubtful; probably about 300 metres. 

(4) We have tried this with absolutely no 
results. It seems to be quite useless. 

R.G.N. (Norwich)—With regard to the article 
on page 64 of this Vol., '* Wireless World," he thinks 
that a range of 600 to 5,000 ms. would be more useful 
for this receiver, and asks (1) If this could be satis- 
factorily done. (2) For the details of alterations 
necessary for doing this. (3) The cost of making the 
set. 

(1) Yes. 

(2) We are sorry we cannot re-design sets to suit 
individual requirements, but our designs are those 
which we think most generally useful. However, 
if you, roughly, double the size of each coil, the 
maximum wavelength wil be about what you 
want. | 

(3) Difficult to say exactly, as you may or may 
not possess already some material. Say, a few 
pounds. 

H.E.A. (Birmingham) sends sketch of a 3-valve 
amplifying receiver which is giving poor results. He 
also asks (2) How long a 20 ampere-hour accumulator 
should last on the set. (3) If 4 volts is enough for 
the valves. 
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(1) This type of set should give you very good 
resulte. Possibly the coupling between primary and 
secondary is in wrong sense to give oscillations ; 
try reversing this. Poorness of tuning may he due 
to too tight coupling, or unsuitability of capacity of 
condenser — we cannot say from the information 
you give. 

(2) About 8 hours. 

(3) Four volts is not enough, but 6 volte will 
decrease the life of your valves. Use 6 volts with a 
little series resistance to drop the volts on the 
valves to about 4}-5}. 

A.H.H. (Keighley) sends a sketch of connections 
of a single-valve receiver with which he can get no 
signals, and asks if we can help him. 

Sketch appears O.K., except for grid condenser 
and leak, which are wrongly connected (cf. any 
diagram showing use of these parts). Your set 
should work quite well without any grid condenser 
at all, and you can therefore dispense with it 
altogether if you like. 


C.C.B. (Preston) has various instruments 
and asks (1) If an efficient receiving station can be 
made with them. (2) For diagram showing how 
best to use them. (3) If a 25-ft. earth lead of bare 
copper wire, No. 18, soldered to water pipe, is too 
long. (4) Why he can only get Cleethorpes with 
the A.T.I. and without using his loose-coupler, and 
also why he cannot get FL. . 

(1) Yes, but add about 0:01 henries inductance 
in series with secondary. 

(2) See diagram page 65, April 17th issue. 

(3) This is rather long, but you should get fair 
results. 

(4) Because you have not enough inductance in 
your tuned circuit, but you should be able to get 
FL in the same way as Cleethorpes with gear 
properly adjusted. 

W.J.T. (Norbiton) asks (1) For inductance of 
coil. 37°5 cms. long by 8°75 cms. diameter, with 18 
turns per cm., the section being approximately 
circular. (2) How the intervalve resistance described 
in July 10th issue is connected up to amplifier 
from rectifier valve. 

(1) 8,600 microhenries. 

(2) An intervalve resistance should be used as 
in diagram on page 290 of the issue referred to. 


W.E.L. (Enfield) (1) Sends sketch of receiver 
for criticism. (2) Asks how to work out sizes of 
tuning coils of honeycomb type for various ware- 
lengths. 

(1) Sketch is not very intelligible. We do not 
like the scheme of using separate coils in aerial for 
each wavelength. This is very wasteful of wire, 
and arranged as you suggest would give very un- 
satisfactory tuning. You would do much better 
to use an ordinary loose-coupler arrangement. 
There is no necessity for & graphite resistance in 
the plate-circuit of a valve. Also your sketch shows 
а crystal in the grid-circuit of the valve, which is 
useless. Moreover, in your alternative circuit, in 
which the valve is cut out, you have no detector 
at all. Otherwise your receiver appears O.K. 

(2) We are afraid we cannot give the information 
required. (Satisfactory honeycomb coils are almost 
impossible for amateur winding without com- 
plicated machine tools). 
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A.E.I. (Ilfracombe) encloses a diagram of a 
receiving set, and asks (1) If the instruments shown 
are most suitably arranaed for efficient results. 
(2) If he could detect Wireless Telenhony from 
Chelmsford. Distance about 210 miles. (3) Or 
from Poldhu. Distance about 107 miles. (4) For 
maximum and minimum wavelengths for the set. 

(1) Arrange to tune by sliding tapping on 
inductance. We should be inclined to use con- 
denser in parallel with inductance. It is too small 
for a series A.T.C. 

(2) With careful adjustment, very likely. 

(3) Probably; there is not a great deal of tele- 
phony done from MPD., however. 

(4) Minimum, perhaps 200-300 ms. Maximum 
uncertain, as you do not state diameter of loading 
coil. 

AN. B.—Aerial is of an inefficient type: avoid an 
acute angle between two halves if at all possible. 


ZETA (Yorks.) sends a diagram of his detector 
valve-panel and asks (1) If it is correct, and asks 
how much and what gauge of wire to use for winding 
two formers to 2.000-8,000 ma., and to 300-1,000 ms. 
(2) If the addition of a second valve would entail 
у removal of the mineral detector he at present 


(1) We regret we are unable to understand your 
drawing, drawn as it is on both sides of the 
paper. The switch in particular appears to have 
8 contacta on the front and 6 on the back which 
do not correspond. "We suppose you wish to use 
coil for A.T.I. In this case, tor 8,000 ms. former 
should be wound full with No. 30. Much better 
results would be obtained by using а larger former 
and thicker wire. You could find how much to 
tap off for short-wave coil by experiment. 

(2) As we do not understand your circuit we 
cannot definitely say, but in general the use of a 
crystal with 2 valves is quite optional. 

Р.А. (Harwich) sends description of apparatus 
he proposes to use on his set. He asks (1) If the 
loose coupler will be suitable and efficient. Primary 
9” x 6” of No. 28. Secondary 9” x 5'' of No. 36. 
(2) What is marimum wavelength it will tune, 
without an А.Т.1. (3) If it is possible to receive 
Madridand Algiers, in Lancashire with a crystal set. 

(1) Secondary is unnecessarily large unless you 
use a big A.T.I., otherwise О.К. 

(2) About 4,000 ms. 

(3) Hardly likely, except Madrid, perhaps, at 
night. 

L.F.A. (Bromley) asks for dimensions of a 
loose-cou pling coil, to be as small as possible, to tune 
to 5,000 ms., with aerial 95’ long and 18’ high. (2) 
What їз capacity of secondary condenser. 

(1) Assuming you do not wish to use any other 
coils: primary, 16° x8” of No. 20. Secondary, 
8” x 5” of No. 30. 

(2) 0:0005 mfds. 

J. de L. (Lisbon) wishes to use a 4 K.W., 110 
volts set on 220 volts, and sends sketch of a scheme for 
doing 80, using a series resistance reduced in value 
by the key when sending. 

The suggested scheme is quite satisfactory. We 
do not recommend the resistances you specify, 
however. The light load current of a 110 volts 
rotary of this type is 3:5 to 5:0 amps., and your 


larger resistance should therefore be 30 to 20 ohms, 
depending on the actual machine you have. 


D.S. (Hornsey) sends sketch of two aerials, 
one being a low single wire aerial 85’ lonq. and the 
other a low umbrella aerial over а zinc roof, the height 
of the tip of the mast being 12' above the roof. He 
asks (1) Which would be the better. (2) If he should 
receive Eiffel, Poldhu, Nauen and Chelmsford 
telephony with certain advertised medium-wave 
ets. (3) What would be a marimum wavelength. 
(4) If a frame aerial would be preferable. (5) If 
a 30’ lead to earth would be too long. 

(1) Sinyle wire aerial. 

(2) You should get all but POZ, which generally 
uses a much larger wavelength. 

(3) About 75 per cent. of maximum guaranteed 
for full size P.M.G. aerial. 

(4) No. 

(5) Yes, unless absolutely necessary. Cannot 
you connect to a water pipe nearer than this. 
Only four questions, please. 

R.B.L. (Berlin) asks (1) Why the De Forest Co. 
claim honeycomb coils, which are essentially multi- 
layer coils, to be efficient, whilz we state multi-layer 
coils are inefficient. (2) Seeing that multi-valve H.F. 
amplifiers are not efficient over large ranges of wave- 
length, what will be the differences between those 
designed for long and short wavelengths. (3) Referr- 
ing to recent article on telephone transformers for tele- 
phones of 120 ohms., what difference should he make in 
construction for telephones of 100 ohms. (4) With 
two pairs of telephones in action at once, would 
another transformer be necessary. 

(1) Honeycomb coils are essentially different from 
ordinary multilayer coils for receiving purposes, in 
that the method of construction gives the former 
small self-capacity while the latter have high self- 
capacity. This accounts for the difference in 
efficiency. Even the honeycomb type is less 
efficient. than a single-layer coil. 

(2) This is too lengthy a matter to treat here. 
Briefly, resistance amplifiers are never good for 
short waves, and in the aperiodic intervalve trans- 
former type the difference lies chiefly in the design 
of the transformers. 

(3) and (4) No alteration in the transformer will 
be necessary in either case, particularly in the first. 
The rule that the resistance of secondaries should 
be the same as that of the telephones is very 
approximate only. For gtrictly accurate design, it 
would be necessary also to consider other factors 
besides the resistances, and without elaborate 
calculations on these lines, any attempt you make 
to alter the original design is just as likely to make 
results worse as to improve them. 

ENDOLINE (Halifax) proposes to use a frame 
aerial with two valves, or crystal and two valves, and 
asks (1) What size and winding of frame aerial we 
would advise for ordinary ** listening in " and general 
use for warelengths from 600 to 4,000 ms. (2) If an 
outside aerial consisting of a total length of 140 ft. of 
wire 40’ high would be much preferable to the above. 
(3) Whether, if a frame aerial were used, the same 
care would have to be taken in insulating the frame 
and leads as with an outside aerial, (4) If a 25-volt 
lighting set could be used for H.T. supply for the 
valves. 
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(1) You should refer to the articles on frame 
aerials in the issues of May 29th and June 20th, 
1920. 

(2) Yes; from the point of view of signal 
strength, an outside aerial will give far better 
results. 

(3) Yes; see above articles. 

(4) Yes, if you have accumulators and employ 
suitable valves. | 


A.L.B. (Manchester) asks (1) To what wave. 
length can he tune with an arrangement of circuits 
specified. (2) If any use can be made of a trembler 
coil. (1” spark), for wireless reception. (3) What is 
the most delicate crystal to use (within the scope of 
amateurs), using a cell across it. (4) If the addition 
of an inductance of a certain specified size would 
increase the range, and, if во, how much. 

(1) Up to about 2,700 metres. 


(2) No. 

(3) Difficult to say. Perikon is one of the most 
sensitive. 

(4) Not with your present arrangement of 
circuits. 

C. de la B. (Toulon) describes а two-valve 


receiving circuit with ca pacity reaction and a resistance 
amplifier, which he says gives satisfactory results 
from the point of view of intensity but not of selectivity. 
He states that in receiving Lyons he is constantly 
jambed by Carnarvon and Nauen, and asks if we can 
suggest any improvement other than the employment 
of separate heterodyne. 

It is difficult to say what is causing jambing. 
You certainly should not be interfered with by 
Nauen, and even Carnarvon should not trouble 
you, as it is much farther off than Lyons. We 
suggest that your capacity reaction may be too 
strong; this would have the effect of setting up 
strong oscillations of bad wave-form in the 
receiving circuit, and it would then be necessary 
to employ close coupling to hear signals at all. 
These conditions would combine to give you bad 
sclectivity as you might hear the beats formed by 
Nauen, with a harmonic of your oscillator. 


J.J.F. (Portsmouth) asks (1) What is the wave- 
length of a coil of certain specified dimensions, 
(2) If the above coil would be capable of receiving 
from the Eiffel Tower and other large public stations, 
providing the remaining instruments were all right. 
(3) If the leading-in wires on an ordinary crystal 
. receiving set should be made of high tension wire. 
(4) With reference to a sketch of a twin aerial, if a 
certain arrangement of leading-in wires would be 
satisfactory. 

(1) The inductance of the coil is about 3.330 
microhenries. The term wavelength as applied 
to a coil has very little meaning. 

(2) In conjunction with your aerial the coil 
would be of insufficient inductance to tune to 
Eifel Tower. 

(3) Yes, or any other method may be adopted to 
ensure good insulation. 

(4) It is preferable to have the leading-in wires 
straight from the top wires. 

C.T.A. (Leicester) is desirous of carrying out 
experimenta with transformer-cou pled Н.К. amplifiera 
and says that his present transformers are constructed 
of ebonite bobbins, the winding being laid in 8 slots 


than Eiffel Tower. 
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about 4” deep and тұ” wide, 4 slots primary and 4 
secondary, wound 1n alternate slots. He asks 
(1) Is this type of construction suitable for windings 
of resistance wire to render them more aperiodic. 
At present they are only efficient over a narrow band 
of wavelength. (2) Or what other type of construc- 
tion do we suggest. Would plain single-layer cols 
concentric with air space between be better. (3) What 
gauge of wire (resistance) and how many turns 
do we suggest. Amplifier to cover as large a range 
of wavelength as possible. 

(1) Yes, quite. 

(2) We do not think the single-layer coils would 
be satisfactory. Your first suggestion should be 
difficult to improve upon. - 

(3) Wire should be as thin as possible, certainly 
not thicker than No. 46 Eureka, and preferably 
thinner if you can get it. Amount to put on coil 
depends on gauge you use. Bring resistance of 
each half up as near 30,000 ohms as possible. 

SPARKS (West Ham) encloses diagram of 
circuit and asks (1) Why he can get no other stations 
(2) What suggestions we hace 
to make to bring tn other stations. 

(1) Your crystal is in series with your earth lead 
and shunted by the potentiometer and telephones. 
We are at a loss to say how you received any signals 
at all. 

(2) Consult any text-book for correct arrangement 
or see answers to many recent questions. 


D.H.T.B. (Woking) encloses a diagram of his 
receiver and asks (1) If there is anything wrong with 
it. (2) If we can tell him of a good book on the 4 K.W. 
set, other than Hawkhead. (3) Why are kading 
currents dangerous. 

(1) Yes: you have condenser in series with 
detector and telephones. See diagrams in any 
text-book or innumerable answers to correspondents 
for correct arrangement. | 

(2) We know of no book dealing with the matter 
so fully. You may get some further information 
from Marchant’s book on Wireless Telegraphy. 

(3) We do not quite know whether you mean 
leading low-frequency currents or leading discharge 
positions. In both cases, but for entirely different 
reasons, excessive voltages are liable to be built 
up on the condenser. 

J.A. (Wellington) asks (1) If a twin aerial, 
20’ long and 20’ high, 5’ apart, will give him any 
results if he employs a larger inductance than necessary 
with a full-size aerial. (2) If 1t will affect reception 
if he bring his leading-in wire through an iron roof, 
through an ebonite tube insulator. (3) If a tuning 
transformer ” made as given in the book by ** Alfrec," 
would be of any use in the set he is making. (4) Which 
of the crystals zincite, bornite and chalcopyrites 1s red. 
and if they work without a battery. 

(1) You should be able to receive though not so 
well as with а larger aerial. 

(2) No. 

(3) This instrument would undoubtedly work, 
but there are many simpler methods. 

(4) Zincite is red. No battery is required. 

SPARKS (Gosport) asks (1) What is the best 
way to connect a valve with batteries, etc., to an 
ordinary 31A crystal receiver. (2) What тз the most 
suitable ty pe to use. (3) Must the crystal be removed 
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and the valve inserted inzits place, or is it possible | 


to use both crystal and valve with this circuit, using 
one as amplifier. (4) If so, is a valve-transformer 
necessary. 

(1) This question has been dealt with several 
times in the last two or three months. Consult 
these replies, which tell you how to connect either 
as an amplifier with the crystal, or as а rectifier 
instead of it. 

(2) Any hard valve which works on compara- 
tively few plate-volts will do. 

(3) See above. 

(+) A valve transformer will not be necessary. 

N.B.—Do not forget that, under the Standing 
Orders of the Marconi Company, their operators 
must not modify their apparatus. 

F.O.S. (Manchester) asks (1) What weight and 
size of wire should be used for the primary and 
secondary windings of a low-frequency transformer. 
(2) What cross-section of iron should the closed core 
of a transformer have. (3) For criticisms and sugges- 
tions of а certain circuit. 

(1) Primary 1-oz., 
about No. 46 wire. 

(2) About $” square. 

(3) Circuit should be quite satisfactory except 
that filament should be connected to the lower 
end of the A.T.I. 

F.J.B. (Streatham) has installed a set to receive 
time signals and can get no resulte. He suspects his 
detector, which is galena. He says his aerial is a 
3-wire one, 14’ long, on the top of a roof 40’ above 


secondary 1]4-0z.; both 


ground level, with single 35' down-lead. He asks for - 


advice. 

The effective length of your aerial is considerably 
under the 100’ which you give it, and therefore 
the most probable reason is insufficient inductance. 
If you add an inductance wound on a former 
10” x 6” with No. 24 wire, you should get FL. See 
if you can get 600-metre stations; if not, vour 
detector is probably not good. Your circuit should 
be O.K. If you can either raise or lengthen your 
aerial you will get better results. 

S.C.T. (Forest Hill) says he has a satisfactory 
crystal set which he wishes to alter to correspond 
with set described in April lith issue. He sends 
sketches of both arrangements and asks (1) For 
criticlam of circuits and advice for getting. good 
results. (2) For the inductance of a coil C and of a 
condenser K for marimum and minimum. (3) 
What тз the longest wavelength he can receive, and can 
he receive C.W. on this set. (4) If not a wavelength 
up to 15,000 ms. what ought he to do to improve 
set to that capacity. 

(1) We cannot understand how vour crystal 
receiver gives satisfactory results. ns the connections 
of telephone and crystal are fundamentally wrong, 
and dimensions of coils should not vive you more 
than about 500 ms. at most. Your suggested valve 
and crystal set is all right. except for crystal 
telephone arrangement, which is again wrong. 

(2) Coil C. of course, depends on wavelength 
required. You suggest 15.000 ms.. but the whole 
arrangement of the set is unsuitable for this. 
If we say 5,000 ms., C should be about 50,000 mhys. 
and B should be increased to 20.000 mhys. K 
should be 0:0005 mfds. at maximum; minimum 
as low as possible. 
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(3) As shown, about 500 ms. Set will receive 
C.W. 

(4) See above. 

E.L. (Tooting Junction) wishes to modify the 
receiver described in Vol. 8, No. 2, of Wireless World" 
and wishes to make it for 6,000 ms. wavelength. He 
asks (1) Would he be in order if he doubled the length 
of the А.Т.1., coupling-coil and secondary units, but 
still using same diameter of coils and wire. (2) If 
this would not do, for advice. (3) If a twin aerial, 
inverted L type, 22' high, 26’ long, with 20' down- 
leads, would be all right. (4) For the gauge of a 
sample of wire. | 

(1) and (2) Refer to reply to R.G.N. (Norwich) 

(3) Aerial of this size will give very poor results. 
Moreover, to keep wavelength of set the same, you 
will require about three times the А.Т.Г. required. 
with a full-size aerial. | 

(4) Sample has not come to hand. Any samples 
sent, should be securely fastened to the covering 
letter. 

E.S. (Bognor) asks (1) What would be the 
effect in a converter circuit without a no-volt release, 
if the field circuit were to break. (2) What amount 
and gauge of wire is required to load an aerial of 
600 metres wavelength, up to a wavelength of 20,000 
ms. (3) When radiating full power on a Marconi 
4 K.W. set, what should be the voltage and amperage 
in the A.C. circuit. (4) What is the best method of 
making а small quenched-ga p. 

(1) Machine would attempt to run away, taking 
an excessive current meanwhile. If a fuse did not 
blow in the circuit, the armature would burn out or 
fly to pieces. Exactly which would happen first 
would depend on circumstances. 

(2) А former 2" x 10" wound with about 3,500 
No. 26 will be about right. 

(3) About 75 to 80 volts and 7 to 8 amps. 

(4) We are afraid it would take too much space 
to answer this, and, moreover, it is difficult to say 
without knowing what tools and facilities you have. 
Consult a drawing of one in a text-book and copy 
it as near as you can with means available. 

W.K. (Colchester) sends а sketch of 
a receiving set (crystal), and asks (1) Would it work 
satisfactorily, also for comments thereon. (2) What 
would be the approrimate range of wavelength 
receivable on this set. (3) Could a Tikker be put in 
this set instead of the crystal to receive C.W., would 
he be able to receive the C.W. signals from FL with it. 
(4) Might he expect to pick up telephone messages 
from Chelmsford (20 miles). 

(1) No: 30-wire is too fine for а satisfactory 
A.T.I. Wind it on a former 10’ x6” with No. 24 
and re-wind jigger.primary with No. 24 or 26. 
Otherwise O.K. 

(2) With alterations suggested about 3,500 to 
4,000 ms. 

(3) Yes. 

(4) Certainly. 

J.F.F. (Blackpool) refers to suggestion for a 
H.T. potentiometer given on page 319. He has tried 
it and found that, contrary to the inventors claim, 
generator noises are not cut out by its use. He asks 
what he has done wronq. 

Contrary to the opinion of the writer referred to, 
we see no reason why the arrangement should 
effectively eliminate generator noises, though it 
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may, possibly, somewhat reduce them. We should 
suggest a large condenser across the terminals 
A and B. 

Е.С. (Bedford) asks (1) If 100 fect of wire 
just under an tron roof of a shed would do as an 
aerial. (2) If he can receive telephony with such an 
aerial using a tikker instead of valves, (3) If a 
vibrating-reed rectifier of A.C., with a choking coil 
for smoothing out ripples will give a satisfactory 
Н.Т. supply for a valve. (4) He also suggests a type 
of microphone for magnifying sound in a receiver, 
and asks if his suggested scheme is possible. 

(1) No. Results would be almost nil. 

(2) Failing use of a valve, a tikker is not possible 
for telephony, as you will realise if you think of 
its mode of action. You can use a crystal for the 
purpose, if you like. 

(3) No; you will not be able to get rid of a loud 
hum, at the A.C. frequency, by this means. 

(1) We do not understand how your proposed 
arrangement. is intended to work, but do not think 
it hkely to be of much use. 

No. 28 (Brighton) says that he appears to be 
badly situated as regards earth noises. He sends 
a sketch of the only crystal circuit which will cut them 
out. He says he is anxious to use a valve, and has 
tried all the circuits given in the ** Wireless World ” 
without success. He asks if there should not be some 
valve circuit which will cut out noises, and if we can 
suggest one. 

The set sketched is of very simple type, and 
should have no special ‘noise-stopping properties. 
We are very doubtful of your suffering from earth 
noises at all, and think the trouble more likely to 
be from battery noises, due to poorly designed, 
poorly made, or over-discharged cells. The remedy 
is obvious. There is no special type of circuit 
free from noise trouble. 


VALVE (South Shields) wishes to make a Tesla 
coil to handle 3 K.W., using a valve to step-up 110 
volts to 20,000 volts instead of using transformer for 
the purpose. He asks (1) If this is possible. (2) 
Where valve can be obtained. (3) For a diagram. 
(4) Where to obtain a book on construction of Tesla 
coils. 

(I), (2) and (3). We believe this is quite impossi- 
ble. We know of no valve capable of stepping-up 
voltage in this way. You are probably thinking 
of rectifying valves, which are built to rectify 
currents at voltages up to the order of 20,000. 
These would be of no use for your purpose. 

(4) You will probably find helpful articles in the 
back nuinbers of such papers as the Electrical 
Experimenter. 

P.H.B. (Rothley ) sends a description of his 
results with a receiver of the type given by Reed in 
the December issue. He says that he gets very good 
resulta up to about 900 metres, but little above this. 
He thinks he hears FL at times but is not sure. 
A.T.I. is about 4,000 mhys., Jigger primary 500 
mhys., jigger secondary 10,000 mhys., grid-condenser 
0002. mfds., special condenser between grid. and 
filament he finds best at 00015 mfds. He says that 
set will not oscillate, with any capacity between zero 
and :001 mfds., across jiyger-secondary. Also set 
will not oscillate with less than 3 of jiqger-secondary 
in circuit, which he thinks will account for small 
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wavelengths obtainable. He asks (1) For advice. 
(2) Whether Paris press at 3 p.m. is in French or 
English. 

(1) The A.T.I. is too small for FL. Make it 
about 8'"x6'" of No. 24. If, as it appears, you 
are not using a tuned circuit capacity, this circuit 
will also be too small for FL, for which you will 
want about ‘004 mfds. in parallel with jigger- 
secondary. It is unnecessary, and indeed undesir- 
able, to make set oscillate when receiving spark 
stations such as FL. We do not quite know why 
your set will only oscillate under the conditions 
you state, but it is probably due to the unsuitabilit y 
of the capacity of the special condenser mentioned 
above. We should try varying this considerably. 
Are you using a grid-leak ? 

(2) In French. 


H.R.B. (Wandsworth Common) asks if it is 
possible to increase wavelength range of a Mark 3 
short-wave tuner, and if во, how to do it. He haa 
tried an additional series A.T.I. 

This should be quite possible. Your addition 
should give an increased wavelength on stand.bi. 
For instance, on tuned circuit it will be necessary 
to add inductance in series with jigger-secondary 
as well. 


C.A.J. (Bury St. Edmunds) (1) Sends diagram 
of a set for criticism. Set gives good results on the 
whole, but he finds it difficult to tune in ships dis- 
tinctly. (2) If a reaction coil is advisable for C.W. 
working, how to make it and where to put it. (3) If 
а spare *0003 variable condenser can be inserted 
anywhere to advantage. (4) Method of connecting-in 
another valve. 

(1) Design of set appears O.K. You might 
get better tuning on short wavelengths if you put 
a few tappings in the jigger-secondary, to reduce 
inductance on short waves. 

(2) Yes. Try about } the inductance of jigger 
secondary. Insert it between plate and telephones, 
and arrange it to have coupling with  jigger 
secondary. 

(3) You might put it in parallel with A.T.I. 
It will do no harm if it does not do much good. 

(4) You will find diagrams of many circuits of 
this type in recent issues of the Wireless World. 


J.W. (Leeds) sends diagram and description of a 
7-valve receiver and says (1) That there is an excessive 
crackling which drowns all weak siqnals. (2) That 
wavelength range appears limited and tuning ts not 
good. (3) Can he receive CW. with the set. 

(1) This is probably due to poor valve-filaments 
or bad batteries. 

(2) The tvpe of amplifier shown, is only satis- 
factory over a fairly small range. It can be im- 
proved by winding H.F. transformers with very 
high resistance wire, or adding tappings. The 
capacity of closed circuit condenser is somewhat 
high, which will give rather flat tuning. The 
set is otherwise О.К. 

(3) Yes, but reaction coil should be in plate 
and not in grid-circuit of first valve. 

F.J.S. (Haverstock Hill) asks (1) If set, of 
which he sends diagram will work, and tf so, what 
will it receive. (2) If it will get spark, C.W. arc, 
and telephony (3) For formule for calculating 
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inductance and capacity. (4) If an amplifying 
valve could be introduced. 

(1) No; connections are quite wrong. See 
article in issue of September, 1919, for typical 
circuit. You might with advantage study a text- 
book on the first principles of the subject. 

(2) No. 

(3) See reply to C.A. (Liverpool) in issue of 
September 18th, 1920, for formule for capacity 
of two common types of condenser. There is no 
simple formula for inductances in general, but the 
inductance of a cylindrical coil whose length is 
large in comparison to its diameter is roughly given 
by 

L=r'd'n'l centimetres. 
where d is diameter of coil, Г is length of coil, and 
n No. of turns per centimetre. If the coil has a 
diameter one quarter of its length, this result is 
&bout 10 per cent. too great. For shorter coils 
it is still more inaccurate. 

(4) Not profitably. See article in issue of April 
17th for a suitable circuit. 

H.V.J. (Grays) asks for a diagram of connections 
for a simple receiving set empl;ying amplifying 
valves and a frame aerial. He asks for values of 
capacities and inductances but does not state on 
what wavelength he wishes to receive. 

As we do not know what wavelength you wish 
to receive or how many valves you are prepared to 
employ, it is difficult to advise you. The circuit 
shown in the issue of November, 1919, page 482, 
Fig. 3, would be suitable if the secondary circuit 
were replaced by the frame aerial, the reactance 
R being included in series with it. 

W.H.W. (Worsley) asks (1) If it is possible to 
receive Wireless Telephone messages from a distance, 
say, of 400 miles, with an indoor aerial, without using 
valves but using two Brown relays with some other 
form of sensitive detector. (2) Fer a diagram and 
description of apparatus required for above. 

(1) and (2) We think this quite impossible 
except perhaps with the very strongest telephony. 
With an indoor or frame aerial the oscillations set 
up are so small that they cannot be efficiently 
rectified and high-frequency amplification 1з 
therefore essential. In any case, a Brown relay is 
only useful for magnifying comparatively strong 
signals. 

R.W.H. (Canterbury) asks for some advice on 
the building of intervalve transformers, as he cannot 
find much to help him in recent numbers. 

Both L.F. and H.F. transformers have recently 
been treated in these columns as well as elsewhere 
in the magazine. L.F. can be wound on iron cores 
of soft wire (diameter of core about j'), using 
about { oz. and 1j ozs. of No. 47 copper wire for 
the windings. For Н.Е. of the semi-aperiodic 
type, use no iron in the core, and make each winding 
about 30,000 ohms. of the thinnest resistance wire 
you can get, not thicker than No. 47 and if possible 
thinner. : 

Н.С. (Darlington) sends sketch of a proposed 
receiving circuit and asks (1) What would be the 
dimensions of a tuning inductance to receive 3,000 
metres. (2) If the angle at which he will have to 
bring down his aerial lead-in will be inefficient. (3) 
Would a long-distance telephone induction coil do as 
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(2) No. 

(3) No; resistances are unsuitable. We would 
suggest trying telephones without any transformer. 

(4) There is very little to choose between the 
two. 

N.B.—Set is wrongly connected; crystal and 
telephone transformer should be across the A.T.I. 
only, not A.T.I. and condenser. 

E.F.V.K. (Forest Hill) encloses diagram of 
receiving circuit (Fig. 2) and asks (1) If 4 would work 
satisfactorily, using valve as note-magnifier, or if we 
could suggest a better one. (2) If certain windings 
would be correct for making a loose coupled tuner. ` 
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Fig. 2. 


(1) Circuit is incorrect because secondary is not 
tuned; it requires & condenser. "Further, there is 
no advantage to be gained in employing a crystal in 
the grid circuit as you show. If you wish to rectify 
at the first stage it is better to use а grid-condenser 
and leak. It is better perhaps to use the valve 
as an amplifier and rectify with a crystal. We 
strongly recommend the crystal receiver with valve 
magnifier fully described in the issues of April 17th 
and May Ist, 1920. 

(2) You give no particulars of the wavelength 
you wish to work to. See above quoted articles. 


DIELECTRIC (Dublin).—Regret we are not 
able to help you. Suggest that you apply to the 
American Consul. 


W.L.T. (Liverpool).—These stations are pro- 
bably amateur stations. Their identity is unknown 
to us; but an enquiry to the Secretary, G.P.O., 
may give you satisfaction. 

E.G.B. (Peckham).—These stations are not 
known to us, but it is probable that they belong to 
any of the following :—R.N., R.A.F., Army of 
Occupation. 

H.T.I. (Birmingham).—Birmingham Experi- 
mental Wireless Club, Hon. Secretary, A. T. Head- 
ley, 255, Galton Road, Warley, Birmingham ; 
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Birmingham Wireless Association, Hon. Secretary, 
A. H. Handford, Birmingham and Midland Insti- 
tute, Paradise Street, Birmingham; Birmingham 
Experimental Wireless Association, Hon. Secretary, 
J. B. Tucker, Lynwood, Ashleigh Road, Solihull, 
Birmingham. 


: METEOR (Wallasey).— All the information 
you seek concerning the Eiffel Tower weather 
reports is to be found in the 1920 Year Book of 
Wireless Telegraphy and Telephony, or the July 
10th issue of the Wireless World. Cleethorpes 
transmits weather reports at 0500 and 1700 С.М.Т. 
on 3,000 metres. Full information concerning the 
Air Ministry and Aberdeen reports may be seen 
in the Wireless World of September 18th, on pages 
447 and 448. 


J.R.T. (Derby) encloses diagram of wireless 
telephony transmitting circuit (Fig. 3), and asks 
(1) Why when using one control-valve for wireless 
telephony the anode-current increases when the 
microphone is spoken into, but decreases when two 
control-valves are used. (2) Referring to his sketch, 
what resistance should R, be and what should be 
the capacities of С, and C4—(-001 mfds. suggested). 
He states also that best results seem to be obtained 
with S closed and anode connections as shown. 
(3) How is the inductance of, say, 5 henries, measured 
or calculated. (4) If we can give the circuit eliminating 
the dead-space in heterodyning and reception on 
peak-wave. 


Fig. 3. 


(1) In the circuit you show it is difficult to say 
why such an effect is produced. It appears to be 
bound up with the characteristic of the valves you 
employ and the values of the various resistances. 
It is by no means general to all wireless telephony 
circuits. 

(2) R, of same order as microphone resistance. 
С, and С, have to react to audio-frequency impulses, 
во suggested capacity seems to be on small side, if 
anything. We do not like this form of control 
(resistance); transformer coupling would seem to 
be preferable. Your anode connections certainly 
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do not look right, and we should judge that the 
results you are at present obtaining are somewhat 
of a freaky nature. 

(3) See any text-book. 

(4) We do not understand this question. The 
size of the dead-space in heterodyning depends on 
the strength of coupling employed; the best way 
of eliminating it,is by employing separate heterodyne 
very loosely coupled to the receiver. 


A.A.P. (Mill Hill) asks (1) For the capacity of 
a twin aerial of certain dimensions using single 
strands of No. 20 SWG wire spaced 3 ft. apart. (2) 
If the capacity would be increased by (а) using 
3/20 wire and (b) increasing the spacing to 6 ft. 
(3) With reference to a diagram of his receiver if 
the L.S. value in mic-jars in circuits a, b, and c (Fig. 4) 
should be the same, viz., 2,265 for a 3,000 metre 
wavelength. (4) If so, as he does not wish to tncrease, 
the inductances of the loose coupled inductance, 
where should he put a variable condenser of maximum 
value 2 jars in circuit b to give this L.S. value. 

(1) About :00015 mfds. 

(2) (a) 8 per cent. increase. 


(b) 10 per cent. 
increase. 


(3) The circuits a and b do not require to tune 
separately, but as a whole. Your present induc- 
tances should be quite large enough. We notice 
that your sliders are shown connected to one end 
of the coils always ; this is incorrect as you thereby 
short circuit & large part of each coil. 

(4) Condenser does not appear to be necessary. 


C. de la B. (Toulon) states that he is intending 
to build an amplifier similar to that described on 
page 508, of the issue of December, 1919, and suggests 
winding the transformers with wire having a resistance 
of 1 ohm per foot. He wishes to know about what 
length of wire to employ in the windings of the trans- 
former, in order to receive up to 20,000 metres, and 
states that he proposes to wind the wire in sections 
and to provide a switch so as to throw ina varying 
number of these. 

Your question is very difficult to answer, and the 
exact conditions can only be determined by experi- 
ment. We recommend you to build your trans- 
former, section by section, testing the shorter 
wavelengths first and adding extra sections as 
required. 
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QUESTIONS AND ANSWERS 


C.L.D. (Derby) asks (1) For windings for a 
transformer as in sketch. (2) How inductance of 
(3) Induc- 


а cou on a square former is calculated. 
tance of a coil as in Fig. 5. 


Fig. 5. 


(1) Dimensions should be as follows :—200 volts 
winding, 2,000 turns of No. 22; 6 volts winding, 
65 turns of No. 16; 1,000 volts winding, 10,000 
turns of No. 36. . 

Wind the 1,000 volt coil in separated sections, 
being very careful of the insulation between sections 
and between all the windings and the core. 

(2) Exact calculation is difficult. A rough 
approximation can be got by calculating the in- 
ductance of a cylindrical coil of a diameter equal to 
the side of the square and multiplying by 1:23. 

(3) A difficult case to calculate exactly. The 
value 4,700 mhys. will probably be accurate enough 
for your purpose. 


V.O.R. (Uxbridge) gives particulars of three 
rectangular frame aerials which he has constructed, 
and asks (1) What wavelength each is capable of 
receiving, utilising the whole number of turns. (2) At 
which turna we would suggest tappings and what 
would be the wavelength received by each. (3) What 
is the best size of variable condenser to use with each 
coil. (4) What would the relative wavelength values 
of these coils be for transmitting purposes. 

(1) Each coil can be tuned to any wavelength 
required by а suitable condenser so there is no 
definite limit to the wavelength which any of them 
is capable of receiving, except their self-capacity, 
which is small. We should judge that the optimum 
wavelength for your largest loop is about 2,000 
metres, though it would doubtless receive on longer 
wavelengths. See articles on frame aerials in issues 
of 29th May and 12th June, 1920, particularly 
Fig. 13, page 185, of the latter. 

(2) Tappings quite unnecessary—shortest wave- 
lengths can probably be obtained on any loop by 
decreasing capacity sufficiently. 

(3) Probably about -0003 mfds. and a series 
inductance if required. 

(4) Frame aerials are very inefficient for trans- 
mission purposes. 

SPARKUS (Wolverhampton) asks (1) If a 
V24 or similar valve were substituted for the valve 


1n (he constructional articles, would the value of the 
circuits require re-adjusting, and would results .be 
satisfactory. (2) Gauge of enclosed piece of wire. 
(3) What value of high-resistance telephones are 
recommended for the set referred to above. 

(1) V24 should be satisfactory ; only alterations 
would be in size of H.T. battery. 

(2) No. 22 SWG. . 

(3) If H.R. telephones are used they should 
be not less than 4,00) ohms, preferably more. 


Beginuer (Essex). In Fig. 1, page 497, Oct. 
2nd issue, potentiometer should be connected as 
shown.in Fig. 4, Sept. 18th issue, in reply to 
W.A.S. (Kilburn). 


Nota Bene.—Owing to the increasing activity in 


. the world of amateur wireless workers, the number 


of queries received for these columns has trebled 
during the past three months, &nd we have accord- 
ingly increased the pages devoted to them. In 
spite of this, however, we are regretfully compelled. 
to hold over a number of replies each time we 
go to press. | 

Now, we welcome this steady influx of Queries, 
because it is the best proof we could have that we 
are being of direct assistance to our readers. 
Nevertheless, in respect of many instances, we are 
not altogether sure that we are helping them in 
the best way, because whilst we give them a “ lift ” 
over а stile, we ought, perhaps, to encourage them 
instead to help themselves. 

Take, for example, the calculation of Inductance. 
The necessary formule can be found in dozens of 
books; they involve simple mathematics only ; 
they have been printed in the Wireless World scores 
of times, and yet almost every post brings us 
requests to work out the Inductance values of 
simple solenoids. 

Similar remarks apply to the calculation of 
capacity, wavelength, or windings, the connections 
of simple receiving circuits, the use and construction 
of telephone transformers and the design of aerials. 

We shall continue to reply to these questions, 
because our business is to impart knowledge. 
No-one need hesitate to bring his difficulties to 
our notice. Yet we take this opportunity to throw 
out the hint—that if querists would look through 
recent issues before writing to us, they would, in 
all probability, find the required information 
already in print. and would thus save room in 
our pages for replies to their co-workers on subjects 
of more general interest. 


SHARE MARKET REPORT. 


Business in all Wireless Stocks is at a low ebb 


and conditions weak. 


Prices as. we go to press, October 8th, are :— 


Marconi Ordinary - - - 2} 
Preference - - - 2j 

T Canadian - - 10/6 
» Marine - - - - 1} 
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Concentrated Information 
INS when the printing-press is busier than ever and books 


and magazines appear in such a bewildering profusion, there is scarcely 
any chance for the specialist to keep himself acquainted with all the literature 
which concerns his subject unless he can have access to it in a collected and 
abridged form. The world is so interested in Wireless that in almost every 
country engineers, physicists, and scientific men in general are devoting their 
brains to the problems it has evoked, and their work is described by them in 
books, articles, reports and papers read before learned societies. How can you 
possibly follow every twist and turn of this great river of written пом ей? 


THE RADIO REVIEW 


makes a speciality of carefully compiled abstracts of all that is most important 
in the literature of radio work. For its material it does not confine itself to 
British publications. Неге are some of the countries from which it receives 
books, journals, etc., for abstracting. 


UNITED STATES, JAPAN, SOUTH AMERICA, HOLLAND, 
SPAIN, FRANCE, SCANDINAVIA, GERMANY, ITALY. 


Full references are given, so- that anyone desiring to read any original 
article can easily find it. Important Patent specifications are also abstracted. — 


Each issue includes, therefore, an invaluable mine of information which 
will never be out of date. 


In addition to the Abstracts and Reviews THE RADIO REVIEW provides 


special technical articles by men well known in wireless circles. 


It is a monthly record of scientific progress in Radiotelegraphy and 
Telephony, and the best publication of its kind of any printed in the 
English language. 
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219 per Copy post free. Annual Subscription 30]- 
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MULTI-LAYER WINDINGS FOR 
RADIO RECEIVING 


By Рнилр R. Coursey, B.Sc., A. M.LE.E. 
(Continued from page 508.) 


1920 


SPECIES of combination between 
the banked windings referred to 
in the first part of this article and 
the spaced multi-layer windings 
which we have just been 


considering, is effected in the coils often 


referred 


to as “ Honeycomb-type " in- 
ductances, or “ Lattice Coils,’ as they аге 
also called. In these windings the wire 


does not pass directly round the coil as in 
the ordinary method of winding, but zig- 
zags backwards and forwards from one side 
to the other, and if it is properly arranged 
the self-capacity may be reduced to quite a 
small figure. This type of coil originated 
in the "universal " machine wound coils, 
often used in commercial work for the con- 
struction of magnet windings, etc. In the 
coils as usually built for high frequency 
work no cotton is customarily wound in 
between the layers of the coil, as is often done 
in ordinary bobbin winding. "The additional 
spacing obtainable by the cotton would 
often, however, be advantageous in reducing 
the coil capacity. The leading feature in 
the construction of one of these coils is that 
starting from any given point on the cir- 
cumference of one face of the former, the 
wire passes around the coil and crosses over 
to the other face of the coil in about half a 
revolution round the circumference, and then 
passes back again to the first face, arriving there 


a small distance to one side or other of the 
starting point. Hence, when this process 
Is repeated from this new point, the second 
turn of wire will trace out a path parallel to 
the first turn. This process is again repeated 
until the whole of the first layer has been 
covered by such spaced turns. If, then, the 
spacing has been properly arranged, the next 
turn after the completion of the first layer 
will arrive immediately over the turn first 
put on the cal. ‘This gives us the first turn 
of the second layer, and the winding may then 
be continued indefinitely. 

It should be noted that in a coil of this 
type the wires in successive layers are spaced 
apart radially by reason of their crossing over 
the turns in the first layer, and thus an air 
spacing is Introduced between the turns over 
a considerable portion of their length. Such 
a coil if properly wound will be found to 
consist of a number of diamond shaped radial 
cells between the successive turns of wire, and 
it is from this that the term “ honeycomb 
coil" was derived. The general features 
of the construction of such a coil are indicated 
in Fig. 11 (a). 

The rectangle AXYZ in this diagram is 
intended to represent the appearance presented 
by a honeycomb coil if its surface were cut 
through and spread out flat. AX, or YZ, 
is, therefore, the thickness or width of the 
coil, and the length AZ or XY is its cir- 
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cumference. Imagine the wire W, as starting 
at the point А on the front face of the coil. 
It is then taken across to the point B on the 
opposite , face and about half-way round. 
From B it passes to D (through C) on the 
front face again. To reach D it crosses 
over the first wire AB as shown, the point 
D being a few degrees i» advance of A, 
the length AZ, of course, representing the 
360 degrees of the entire circumference. 
From D the wire goes to E on the back face, 
the distance BE being equal to AD, so that 
the wire DE of the second turn remains 
parallel to the first. Тһе succeeding turns 
of the wire, GHK, etc, may easily be 
followed from the diagram. 


Fig. ll. 
Comparison between honeycomb and ordinary 


windings. (The surface of the coil is supposed 

cut through and spread out flat.) 

In the lower part (b) of Fig. 11, is indicated 
the appearance that would be presented by an 
ordinarily wound coil of the same dimensions 
were its surface layer cut through and spread 
out in the same way as for Fig. 11 (а). The 
successive turns of wire, AB, B’C, C’D, 
etc., may easily be followed, and may serve 
to emphasise the distinctions between these 
two types of winding. 

It will be seen from this figure and from 
the description given above that one of the 
most essential features of this type of coil ts 
that after the completion of one layer the first 
turn of the second layer should arrive 
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immediately over the first turn on the coil. 
This will happen if the angular spacing, or 
advance, between the points at which the 
first and second turns of the first layer are 
commenced is an integral fraction of 360°, 
that is, if AD, Fig. 11 (a), isan integral fraction 
of 360°. Expressed in another way, the 
angular advance, AD, multiplied by 
the number of turns of wire per layer, 
must give 360° exactly, and there must 
be ah exact number of turns per layer. 
For example, convenient values for this 
angular advance are either six or twelve 
degrees, giving 60 or 30 turns per laver 
respectively. “Taking the latter figure, it 
is seen that the first turn, assuming that it 
starts at a point which we shall designate 
0°, will cross to the opposite face coil and 
arrive there at a point 186? from the starting 
point; from which point it will cross back 
again to the first face reaching there 372? 
from the starting point, that is to say, 12? in 
advance on the starting point of the first turn. 
Hence, it will be seen that after winding 30 
turns in this manner the first layer will be 
completed, and the second one will repeat 
immediately on top of the turns of the first 
layer. 


Although primarily developed for machine 
winding, it is quite possible to construct these 
coils by hand, in spite of statements often 
made to the contrary. For this purpose it 
Is necessary to provide pegs or pins on each 
face of the coil round which the wire may be 
passed, so as to secure it in position during the 
winding. When the coil is completed it 
may be immersed in paraffin wax to cause the 
layers to adhere, and the pins then withdrawn. 

As an example, we may take the case of 
the honeycomb coil above referred to, in which 
the angular advance per turn was 12° and the 
turns per layer 30.  'To construct this 
coll, we require a suitable rigid former to 
support the pins. This may be of wood, 
or a stout cardboard tube, through which the 
pins may be driven. For ease in winding, 
it is advisable not to make the coil too thin— 
a convenient thickness (or width) being about 
equal to the inside diameter, or not much less 
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than three-quarters of that diameter for ease 
in winding at the first attempt. Thinner coils 
can easily be built when the method of 
winding is once grasped. Equally spaced 
round both faces of this central former 
pins must be driven in, with 12? between 
pins—that is, using 30 pins on each face— 
Fig. 12. The pins on the two faces 
should be staggered to give the most uniform 
winding, as shown in the lower part of Fig. 12. 
Reckoning both front and back pins we there- 


| PING IN BACK 
d 


i 

! 
I7 
' 


FACE 


е 
PL 
m 


Fig. 12. 


Elevation and plan of coil former with pins ready for 
a honeycomb winding. 


fore have a pin every six degrees, first on one 
face and then on the other. 

To wind such a coil we may proceed in 
the manner set out in the following table, 
remembering that the wire starting at 0, 
on the front face, passes across to the back 
face (at 186°), then still continuing round 


the coil in the same direction (compare 
Fig. 11a) it returns to the front face at 12^, 
and so on :— 
TABL I. 
WINDING ‘TABLE FOR HowEYCOMB COIL 
WITH 12° ADVANCE. 


FRONT FACE. 


BACK FACE. 


0° 
12° 
24° 
36° 
48° 
60° 
72° 
84° 
96° 
108° 
120° 
132° 
144° 
156° 
168° 
180° 
192° 
204° 
216° 
228° 
240° 
252° 
264° 
276° 
288° 
300° . 
312° 
324° 
336° 
348° 


Se 
&c. 


Many varieties of these patterns of coil 
have been worked out, and considerable litera- 
ture has grown up around them, particularly 
in America, but for the purpose of this article 
the essential features to grasp are the general 
principles of the winding such as outlined 
above. Given these general principles many 
variations can usually be devised. One such 
which possesses some advantages over the 
simple honeycomb coil from the point of 
view of reduced self-capacity, is that generally 
termed the “ Duolateral Coil" which will be 
described in a later article in this series together 
with some other similar modifications of the 
lattice winding. 
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NOTES AND NEWS 


Dr. O. Sinnatt, M.C., D.Sc., who is at present 
Lecturer in Mechanical Engineering, London 
University, King's College, has been appointed to 
the Professorship of Aeronautical Science at the 
R.A.F. Cadet College, Cranwell. 

Amateur Call-signs.— Тһе following additions 
should be made to the amateur call.sign list given 
in the Wireless World of October 16th :—2GW: 
Mr. A. Cash, Lynn, Ches. Hours of working, 7.30 
to 9.30 p.m. G.M. T. 

Wireless Weather Reports.—The following 
alterations to call.letters, times and wavelengths 
should be made in the list of stations transmitting 
weather reports given in the Wireless World of 
July 10th, 1920:—Cape Town Radio VNC; 
Fuki Kaku, JF K. San Francisco should now 
read N P G, 1,600 G.M.T., 600 metres wavelength. 
Flamboro' Head D.F. Station is temporary out 
of action until further notice. 

Einstein's Theory.— According to the Electrical 
Review, it is reported that, in a discussion which 
recently took place at Badriauheim in connection 
with FEinstein’s theory of relativity, Professor 
Grebe, of Bonn, stated that the third and remaining 
test of the truth of the theory had been complied 
with, measurements of the solar spectrum having 
revealed a shift towards the red which agreed 
closely with Einstein's predicted value. 

Radio Control .— It is reported from Washington 
that the tests of the Radio-Control installation on 
the Iowa, carried out by the United States Navy 
Department off the Virginia Capes, have fulfilled 
the highest expectations of experts. The 12,000- 
ton battleship was navigated with accuracy solely 
by means of wireless waves emanated from the 
control station on the battleship Jowa. The control 
is said to have been thoroughly efticient up to a 
maximum distance of ten to twelve miles. 

To Determine Australian Longitudes by 
Wireless.— According to the Scientific American, 
wireless signals are to be used in marking out the 
boundary between South and West Australia, 
defined by Imperial Act as the 129th degree of 
longitude east of Greenwich. It is proposed to 
determine the initial point on the line by utilising 
longitude signals from a high-power radio station 
located at some point between Greenwich Obser- 
vatory, in England, and Sydney Observatory, in 
Australia, the signals to be received simultaneously 
at these points. This undertaking will be the first 
step in а comprehensive scheme involving the 
re-determination of the whole longitudinal system 
of Australia. А committee has been appointed to 
carry out the work in Australia, comprising the 
Government astronomers of New South Wales, 
Victoria, West Australia and South Australia, the 
Commonwealth survevor-general and the director 
of the Royal Australian Navy Radio Service. It 
has been ascertained that, under favourable 
conditions, signals from Lyons can be successfully 
received in Australia as well as at Greenwich, and 
signals from other stations more symmetrically 
situated are also being tested. The co-operation 
of the United States, as well as the British Govern- 
ment, has been invited. 


The Highways Committee of the L.C.C. are 


inviting engineers and others to submit new designs 
for electric tramcars, in the hope of obtaining an 
improvement on the existing type. А prize of 
£1,000 is offered to the person whose design is 
decided by the adjudicators to be the best submitted. 
Mr. A. L. С. Fell, general manager of the Council's 
tramways, and an engineer nominated by the 
President of the Institute of Civil Engineers, are 
to sit as judges. The designs are to be submitted 
not earlier than November Ist and not later than 
4 p.m. November 30th. All enquiries as to the 
conditions should be addressed to the General 
Manager, L.C.C. Tramways, Belvedere Road, 
London, S.W. 

French Wireless Telegraphy and Radio 
Telephony $Stations.— The following wireless 
telegraphy апа radio telephony stations situated 
on the respective aerodromes, are established :— 
Le Bourget, Z M; C.W., interrupted C.W., radio- 
telephony, 900 metres wavelength, 0700— 1900 
G.M.T. Z M also transmits meteorological messages 
relating to the London—Paris Air Service, on 
1,400 metres wavelength at 0730, 0930, 1030, 1130, 
1330, 1530, 1830. St. Inglevert, AM; C.W., 
1,400 metres wavelength, radio-telephony, 900 
metres wavelength, 0700—1900 G.M.T. A M also 
transmits meteorological messages to the same 
effect ав Z M at 0705, 0905, 1005, 1105, 1305, 
1505, 1805. Lyons, AL; C.W., 1,400 metres 
wavelength, 0700—1900. AL also transmits 
regional meteorological messages at 0850, 1050, 
1450, 1620, 1850. Nimes, AM: 1,400 metres 
wavelength, 0700— 1900. AN also transmits 
weather reports similar to those emanating from 
AL at 0710, 0910, 1310, 1810. The following 
D.F. stations have been established in France :— 
Barre de l'Adour, FL O, 450 metres ; Bernieres, 


UHN, 450 metres; Brest-Capucins, HUD, 
450 metres; Вгезі-Сиіраусев Е Н A, 450 
metres; Casablanca - Chetaba, Е C Н, 450 
metres; Chemoulin, F U H, 450 metres; Cher- 


bourg, F F C, 450 and 600 metres; Le Havre, 
F F U, 450 metres; Lorient, F F L, 450 and 600 
metres; Quesant--Pen-Ar-Roch, F НҮ, 450 and 
600 metres; Point du Raz, F P U, 450 metres ; 
Rochefort-Soubise, Н О B, 450 metres; Treguier, 
F ОС, 450 metres. F H Y answers ЕЕЕ; H UD 
answers FF К; Е С Н answers CN P. 

Wireless Institute for New Zealand.—Accord- 
ing to the Auckland Weekly News, it is understood 
that legislation will be passed this session to permit 
the formation of а New Zealand Wireless Institute 
for the purpose of encouraging work in wireless 
telegraphy in the Dominion. This body will have 
branches in various centres, and it is desired that а 
licence shall be granted to each local branch to instal 
wireless apparatus and train persons interested in 
its use. 

H. W. Sullivan, the Electrical and Telegraph 
Engineering firm, have informed us that owing to 
the enormous demand for their present list '* W," 
the edition is entirely exhausted. A new and larger 
catalogue, “W 2," will be available early in 
October. This list will cover practically every- 
thing used in wireless reception and will contain 
details of a number of novel instruments. 
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THE PROCEEDINGS OF THE 


WIRELESS SOCIETY OF LONDON 
SOME PERSONAL EXPERIENCES IN CONNECTION 


WITH THE CONSTRUCTION 


A 


AND ACTION OF 


SIX-VALVE HIGH-FREQUENCY RESISTANCE 


AMPLIFIER 
By M. Снир. 


HE first meeting of the session 
was held at the Institution. of 
Civil Engineers on "Thursday, 
September 30th, the President 


(Mr. A. A. Campbell Swinton) 
in the chair. 


After the minutes of the last meeting had 
been read by Mr. McMichael, the Hon. 
Secretary, and confirmed, the President then 
addressed the meeting as hereunder:— 


The President : There are, I understand, about 
20 new members up for ballot. Papers have been 
distributed in the ordinary way and will be col- 
lected at the end of the meeting. 

The following further Societies have been accepted 
for affiliation with this Society: The Preston Wireless 
Society, Hull and District Wireless Society, Bradford 
Wireless Society, Stockport Wireless Society, 
and the Sussex Wireless Research Society. 

Owing to the resignation of the following gentle- 
men from the Committee, Mr. E. W. Kitchen, 
Dr. F. C. Knight and Capt. J. Shaw, the first two, 
owing to their having ceased to reside in London, 
have found they are not able to attend, and Capt. 
Shaw, I am sorry to say, owing to severe illness, 
the Committee have filled the casual vacancies 
that have occurred upon the Committee by the 
election of Mr. С. С. Blake, A.M.I.E.E., Mr. Р. К. 
Coursey, B.Sc., A.M.1.E.E., and Mr. J. Scott- 
Taggart, A.M.I.E.E. These gentlemen will be 
members of the Committee until the next Annual 
General Meeting, in December, when they will 
have to be re-elected or not, as the members of the 
Society desire, because the Committee have only 
the power to fill the vacancies up to that time. 

Also, owing to the pressure of work upon the Hon. 
Secretary, Mr. McMichael, who, I may say, has 
something like 50 letters a week to attend to, 


besides arranging these lectures and other things, . 


the Committee have thought it necessary to obtain 
further Secretarial assistance, and 1 am pleased to 
say that Mr. A. Hamblyn has agreed to act as 
Assistant Hon. Secretary. ‘ 

I will now call upon Mr. Child to give his lecture, 


* Some Personal Experiences in Connection with . 


the Construction and Action of a 6-valve High- 
Frequency, Resistance Amplifier." 


Mr. President, ladies and gentlemen, 
It is my intention this evening, with your 


kind indulgence, to give you some details 


concerning experiments which I have carried 
out in connection with the construction of 
a 6-Valve High-frequency Resistance Ampli- 
fier. 

Before, however, I deal with the principal 
subject-matter of this paper, I feel that 
I should conform to our usual practice of 
devoting a little time to elementary theory. 

Consider for a moment two simple circuits 
as shown in-Fig. 1 :— 

VR 


A 
С 
vc П 
ER YR 
H 
(a) Fig. 1. b 


In Fig. la, I would ask you to consider ER 
as an external resistance, say, of 100,000 
ohms. VR is a variable resistance which, for 
purposes of argument, can be increased up to 
infinity. VC represents a capacity which, 
although varying somewhat in practice, for 
the present purpose can be taken as constant. 

Fig. 1b shows the equivalent conditions as 
applied to the 3-electrode valve In resistance 
amplifiers, relays, etc. 

By a simple application of Ohm's Law it is 
easy to see that if ER — VR, not only is the 
difference of potential across ER equal to that 
across VR, but the energy consumed in each 
resistance is the same. 
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If now we make the value of VR smaller, 
then at the same moment that this is done 
the potential across ER will increase, owing 
to the rise of current. 

On the other hand, of course, the opposite 
effect will take place if VR is increased. 

In practice the variation of VR is accom- 
plished by applied potentials to the grid of the 
valve. (Fig. 1b). 

In examining the characteristic curve, 
Fig. 2 (actual curve taken with apparatus, not 
theoretical),you will note that the plate current, 
and it is this current we have just been 
considering, can be completely shut off ; or, 
in other words, VR is made infinitely high, if 
the grid is normally held or momentarily 
becomes sufficiently negative. 

In cases of low-frequency transformer 
coupled amplifiers it is desirable from the 
point of view of battery economy, and also 
to enable one to work the transformers at 
the highest efficiency, to keep the grids 
sufficiently negative. 


GALVO.SCALE READINGS 


This cannot be so successfully accomplished 
in a resistance-amplifier designed to operate 
with good sensitiveness on frequencies corres- 
ponding to wavelengths to the order of 500 to 
1,000 metres. For longer waves, however, 
we can more nearly, if not entirely, approach 
the condition of the low-frequency amplifier 
adjustment. 

The reason for this can be seen from a 
short study of Fig. 3. 

Here we have two valves coupled together 
through the coupling condenser CC. The 
grid of the left-hand valve is normally 
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held at zero, since it is provided with the 
leak GL. 

Any fluctuation of E.M.F. across CC must 
be accompanied by a change of current in 


ER from the H.T. battery, and it is desirable 
that the resistance of ER shall be the same 
as the plate-filament resistance VR of the 
right-hand valve. 

It is obvious that if the grid of this valve 
is made strongly negative, then VR becomes 
excessively high (perhaps 10® ohms.) and 
ER therefore will have to be of the same 
order. In this case, if the frequency of applied 
E.M.F's. is, say, in the neighbourhood of 
9X105 per sec., (corresponding to а 600- 
metre wave), the high value of ER would 
smooth out the impressed current fluctuations 
in the plate-circuit with the result that little 
or no change takes place in CC. 

To summarise the position, ER should be 
high, from the point of view of obtaining 
maximum potential variation due to change of 
plate-circuit current, but low from the point 
of view of rapid change. 

If ER is chosen to suit this last require- 
ment, it is necessary that VR shall be rela- 
tively low, and this is attained by making the 
grid normally positive. 

When I use the terms “positive” and 
" negative " as applied to the grid, I do so in 
a comparative sense only. Much, of course, 
depends on the characteristics of the particular 
valves employed, the voltage of the H.T. 
battery and filament temperature. 

From the foregoing remarks, you will 
gather that in the case of a 6-valve amplifier 
constructed on these lines, the load on the 
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H.T. battery is considerable. This is, of 
course, the case, but economies can be made, 
using only the necessary number of cells to 
give the desired strength, or by the judicious 
use of a potentiometer to vary the normal 
grid potentials, thus getting the desired 
control in that way. 

It may be of interest, if I recount a 
few of the considerations which led me to 
decide on constructing this amplifier. 

Ап instrument was required for the pur- 
pose of enabling advanced students to obtain 
practice in reading commercial code and 
cypher messages, dealt with by certain well- 
known high-power long-wave stations. Ag 
probably most of you are aware, for Morse- 
practice purposes in London, it is useless to 
" listen-in " on a wavelength of 600 metres. 
The results on this wavelength more nearly 
approximate to a “ Jazz band," with an 
occasional, very occasional, respite, which 
leaves one in some doubt as to whether one’s 
aerial is still intact or telephones burnt out. 

The only signal which seems to indicate 
that the Morse code is used on this wavelength 
is the ORU, and from the student’s stand- 
point this is rather unsatisfactory. 

Since the required long-wave signals had to 
be of good readable strength, ££, about 
strength 5 or 6, and further, to be able to be 
heard with at least six pairs of telephones 
connected in parallel, and as the aerial was a 
very short one, (70 feet at a mean height of 
10 feet above earth), I considered that six 
valves would be required ; but, as you will 
see later, I have made provision for a lesser 
number to be used by means of a quick 
adjustment. 

Other factors of considerable importance 
were those of being able to quickly “ tune in ” 
and also to determine with accuracy, the 
wavelength of the station. 

For this latter purpose the usual re-action 
circuit, with a single detecting valve and 
perhaps a two or three stage audio-fre- 
quency magnification, is unsatisfactory. The 
coupling of the re-action coil, or as our 
American friends call it, a *' tickling coil,” to 
a tuned secondary circuit varies the effective 


value of the inductance of such a circuit by 
amounts which, in practical work, it is 
impossible to make corrections for, and hence 
accurate calibration of the tuner is impossible. 

The resistance high-frequency amplifier, on 
the other hand, can be connected up. to an 
ordinary two-circuit tuner and with the 
secondary loosely coupled, direct wavelength 
measurement is possible from the variable 
condenser scale-readings with good accuracy. 

The last important point was the question 
of interference from local sources. 

In the building where the amplifier is 
used there are 15 sounder and 16 buzzer- 
circuits, 6 Siphon Recorder Mousemill motors, 
30 telephone Morse practice circuits operated 
by a central buzzer, local house telephones, a 
60-80 volt D.C. generator, and 100 volt 
A.C. mains. Within 50 yards of the building 
is the District Railway, with its power 
sub-station. 

The afore-mentioned apparatus in the 
building is, of course, shunted, but the local 
currents are still sufficient to render wireless 
reception almost impossible with any low- 
frequency magnifier placed in the building 
itself. 

It is known that the aperiodic type of high- 
frequency amplifier is relatively insensitive to 
low-frequency impulses, and this is well borne 
out in practice by the particular instrument 
described in this paper. 

Fig. 4 shows both the front and back views 
of the instrument. 

In the top figure you see the 6-valves; under 
these a corresponding number of sockets into 
which a plug with a flexible conductor 
attached can be placed ; under these sockets on 
the left, is a potentiometer or more strictly 
speaking, a potential divider, and on the 
right a variable resistance of 2 ohms. maximum 
value. 

In the bottom figure you see a row of 
five coupling condensers, and on top of these 
again, five plate- circuit resistances. 

At the bottom right-hand corner is a step- 
down telephone transformer lying between 
one pair of the five grid-leak resistances. 
At the bottom left-hand corner is a condenser 
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pu 
Fig. 4. 


for bye-passing the high-frequency impulses 
around the transformer winding in series 
with the plate-circuit of the last valve. 

Fig. 5 shows the complete diagram of 
connections which are similar in most respects 
to those which have been published in text- 
books. There are, however, one or two 
points which I would draw your attention 
to. 

Firstly, you will observe that, with the 
exception of the first valve on the right, the 
normal grid-potentials can be controlled by 
the potentiometer. ‘This is not, I believe, 
very usual, but after several experiments 
I found that this plan was the most successful. 

It is easy to provide a local potential to 
the first grid, if desired, by means of an 
external potentiometer. An external leaky 
condenser can also be used in the lead marked 
“ То tuper" and which terminates on the 


grid. 
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I have tried, by making an adaptor for 
the 4-pin socket valve connections, a Marconi 
“О” valve, using the potentiometer to 
control the first 5 valves as is usually done by 
the Marconi Company in their 7-valve H.F. 
semi-aperiodic amplifiers. ‘The results, how- 
ever, were very poor, and I was unable to 
get the instrument to oscillate even. when the 
re-action connection was taken from any of 
the four previous valves. 


The “Q?” valve is, of course, intended 
solely as a rectifier, and the fact that the 
signals were very weak when it was employed, 
seems to indicate I think, that with this 
instrument, used as it is with ES4 valves, 
which have similar characteristics to the 
well-known “ French " valve, the process of 
rectification is more or less distributed, or 
can be distributed over the whole six. 

It is possible that some other explanation 
can be given, and that some members may be 
able to suggest one or two. 

Secondly, I would draw your attention to 
the terminals marked A, B, and C. 

A and B are usually strapped together, but 
for experimental purposes, or in case different 
types of valves are used, it is possible to 
connect-in at these points one or more cells 
to augment the grid-control. 

Terminal C is provided for the two 
following contingencies. Firstly, it is not 
an unknown thing for the fine wire of the 
potentiometer to break, usually at the ter- 
minals to which it is attached. By strapping 
B to C, the potentiometer is short-circuited 
inside the instrument, and can then be 
removed at leisure, a temporary one being 
used between A and B if required. Thus the 
instrument need not be out of commission 
for more than a few minutes. 


Secondly, since the three connections to 
the potentiometer come right through the 
base to their respective terminals, it is possible 
by taking these off to employ it as a separate 
unit for any additional experimental circuit 
which one might wish to try out, assuming 
of course that the amplifier is operating 
successfully at the time without it, 7.e., with 


B and C shorted. 
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You will also note that the plug shown 
can be placed in any of the sockets opposite 
each valve. | 

If less than the six valves are used, it is 
better to remove any required, completely 
from their sockets. 

I now turn to the more minute details 
concerning the construction of other parts, 
and to recount my experiences in their 
manufacture. 

I would like to mention, in passing, 
that when I commenced this work 
I had absolutely no previous experience 
with any instrument of the kind. What 
knowledge I possessed concerning valves and 
valve-apparatus was purely theoretical, and 
there have been times since, when I have 
almost wished it had remained at that stage. 

It was in May, 1919, that I began con- 
struction, and it was: not until ten months 
later that I decided to leave it well alone. 

The original plan was for high-resistance 
inductive windings, the plate-circuit coils 


NER 


being magnetically coupled to the grid-coils 
of the next valve. 

No. 46 S.W.G. Eureka wire was used, and 
great care was taken to equalise the resistance 
of all the coils. 

Numerous tests were made in the way of 
joining them up but without any success, and 
persistent * howling” took place even when 
low plate-voltages were applied. 

It was at this stage of affairs that our 
Society came into activity again, and no 
doubt many here wil] remember that at our 
first meeting there was a display of various 
pieces of apparatus by members, one of the 
most interesting exhibits being that of our 
President, viz., а resistance-amplifier of his 
own design, I believe. When I viewed the 
interior of this instrument its comparative 
simplicity impressed me very much, and I 
mentally consigned my own inductive coils, 
over which I had spent so much time, to a 
place where their resistance might be of more 
use to them. 
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The next problem was the supply of 
non-inductive resistances of the most suitable 
values. 

To this end I made some слое 
enquiries as to what could be obtained, and 
found that I could get high resistances to the 
order of 2 to 4 megohms at several shillings 
apiece, but nothing in the neighbourhood of 
60,000 ohms except, of course, wire-wound 
ones. Further, and this was to me important, 
I wanted accurate values, (not approximations), 
and inasmuch asI was uncertain as to the best 
values to employ, there seemed only one way 
out of the difficulty without involving 
considerable expense, and that was to make 
them myself. 

Graphite as a high resistance conducting 
material seemed suitable, both from the 
point of view of expense and ease to use. 
The first effort to make resistances of 60,000 
ohms from this material was not successful, 
but as others may be likely to try the same 
method, I mention it so that they may enjoy 
any benefit which my experiences may be 
worth to them. 

For each unit I prepared a strip of ebonite 
2 inches long and }-inch wide. Two small 
brass plates, drilled for two No. 8 В.А. brass 
screws, were fixed by nuts at each end of 
the ebonite. Before finally placing these 
brass strips in position, the ebonite surface, 
with the exception of about }-inch from the 
middle, was well rubbed over with a hard 
pencil, the terminals then being joined 
In series with a battery and sensitive D'Arson- 
val pattern galvanometer. ‘The middle space 
was then rubbed with graphite until. the 
desired deflection was obtained. With a 
little care it was possible to get several such 
resistances with a fair degree of accuracy. 

I have made 2 megohm resistances the 
same way—1in fact, these are still in use in 
the instrument. ‘The graphite surface has 
been varnished, and the terminal connections 
improved by placing a small strip of tinfoil 
under the brass, the soft character of the 
former, bedding well on to the graphite and 
thus ensuring reliable contact. In connection 
with the varnishing I used a very rapid 
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drying celluloid varnish, and this was applied 
in two or three drops from a brush. Being 
very thin it spread itself over the surface, and 
in this way the amount of graphite was not 
disturbed. At the same time that the varnish 
was applied, galvanometer readings were 
noted. When the surface was wet, the 
resistance increased by about 25 per cent., 
but gradually fell, practically to its original 
value as it dried. After many trials and 
failures to get five units having the same 
value I was successful. 


In the case of the 60, adi ohm plate-units, 


matters were different. 


It must be noted that these have to carry 
an appreciable current, whereas the leak- 
units have hardly anything measurable passing 
through them. 


Being anxious to see if I was working on 
the right lines, I assembled the instrument 
with the plate-resistances constructed as first 
mentioned, #.e., without tinfoil contacts or 
varnish, but although I got results, they were 
poor. There was a very considerable amount 
of hissing and crackling, suggesting poor 
contact somewhere, and as this became less 
when the grids were made negative, I con- 
cluded that the trouble had to do with these 
plate-resistances. On taking them out and 
testing with the galvanometer I discovered 
that the values were entirely different from 
when they were made a few days previously. 
A curious fact revealed itself here. Out of the 
five resistances tested, four had all fallen, 
whilst one remained practically at its original 
value. 


The 2 megohm resistances had not changed. 
Now, if it had been purely a question of 
defective terminal contact, one would have 
expected that out of five tests, two or three 
perhaps, would have shown increased resist- 
ance and the remainder, a decrease. It 
occurred to me that, considering there was 
probably a difference of potential of 30 to 40 
volts on these resistances, a coherer action 
might be the explanation, and that if it were 
so, it would be accounted for by the fact that 
the adhesion of the graphite to the ebonite 
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was imperfect and that the particles had a 
tendency to disintegrate and cohere together. 

I then thought of what other materials as 
a basis for the graphite coating could be used, 
and decided to try a slate-pencil. ‘This has 
proved much more successful, and I will 
therefore explain the method I adopted as to 
the mounting of these. 

From an ordinary slate-pencil I broke off 
a plece 1] inches long and squared up the 
ends with a file. The piece was then placed 
with about 4-inch protruding from the 
chuck of a lathe. The former was first 
smoothed down with sandpaper, and then 
rotated against the point of an H.B. pencil. 
By this method quite a quantity of graphite 
was pressed into the surface, which became 
relatively hard and bright. The piece was then 
reversed in the chuck and the same process 
repeated. I left about } inch in the middle 
uncoated, 

Connection was made at the coated ends by 
wrapping a strip of tinfoil three times round 
and binding down with No. 30 S.W.G. 
copper or other suitable wire, the whole 
being very lightly and quickly soldered to 
prevent uncoiling. A short length of the 
binding wire was left extending for the purpose 
of further connection to the rest of the 
instrument, or, In the case of the particular 
specimen I am describing, for threading 
through holes in the end -of the ebonite 
cylinder, provided with brass screws, on to 
which thicker conductors can be soldered. 

The particular resistances in the amplifier 
had the graphited rods fixed into small brass 
` cups with Wood’s metal, and an outside 
covering of waxed cloth provided for pro- 
tection from damp and dust. 

I cannot altogether recommend this last 
method of terminal contact, in that unless 
great care is exercised there is a danger of 
fluxite or other soldering flux getting to 
the graphite, and it is also not very easy to 
set the rods in straight; however, if done care- 
fully the electrical connection is good. 

After the terminal connections have been 
fixed it is only necessary to join them in series 
with a good galvanometer and battery, and 


` fill in the intermediate space with graphite, 


until the desired resistance is obtained. In 
doing this, I usually rub it in well and bring 
the resistance about 25 per cent. below the 
desired value, removing the surplus graphite 
by means of a clean dry cloth until the exact 
deflection of the galvanometer is obtained. 
This last operation is quite easy and remarkable 
accuracy of resistance value is arrived at. 

Probably better connections may be had by 
copper-blasting the ends, but this is generally 
a case for the trade manufacturer. 


It may be queried as to the necessity of 
great accuracy in adjusting all the resistances 
to exactly the same value, inasmuch as it is 
unlikely that all the valves themselves have 
the same capacity and resistance, and con- 
sequently a slight variation. of external 
resistance cannot materially affect matters. 


In answer to this I would point out that 
small variations in the grid and plate-circuit 
constants, are sufficient to cause phase differ- 
ences, and although for damped wave recep- 
tion these may be unimportant, when a 
re-action is employed much disturbing hissing 
in the telephones occurs. Again, for the 
reception of speech, one may get distortion 
or the loss of clear articulation. 


Apart from this, it must be admitted that 
the question of “commercial expediency,” 
which has been noticeable in the design of 
all kinds of wireless apparatus marketed from 
time to time, should not enter into the calcu- 
lations of those whose sole interest should be 
to obtain maximum efficiency from the 
instrument they construct. 


I now turn to the intervalve coupling 
condensers. At first I made these to -004 
mfds., being guided by the value given on 
page 172 in Elmer E. Bucher’s book entitled 
Vacuum Tubes in Wireless Communication. 
The actual value shown is -005 mfd., but 
reasoning this might be rather large, I decided 
as a first attempt to try a lower value. 


Accordingly condensers were constructed 
consisting of nine sheets of copper foil 4 cms, 
square, separated by ebonite dielectric -01 
с.т. in thickness. “The sheets were clamped 
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between two aluminium plates and arranged 
in a row as shown in Fig. 4. 

With these condensers and the original 
resistance high-frequency transformers, I 
obtained no signals except from a buzzer close 
at hand. It was by testing with the local 
buzzer that I found that signals were as good 
with one valve as with the six. The 
buzzer was “ tuned,’ and the wavelength 
approximately 1,000 metres. Since it was a 
simple matter to alter the capacity of the 
condensers in question, they were reduced to 
0005 mfds., with the result that “ parasitic ” 
noises were greatly intensified. This seemed 
a good omen, especially as I on one occasion, 
detected signals superimposed on the somewhat 
powerful note, due to the amplifier itself. 

By experimenting with the instrument 
connected-up and its interior exposed, I found 
that the note could be modulated and even 
stopped at times, by connecting the clamping- 
plates of the condenser together, either the 
whole number, or in certain sequence. It 
was assumed that electrostatic induction, 
in addition to electromagnetic induction from 
one transformer and its neighbour, was taking 
place thus, causing the whole instrument to 
be set into self-oscillation. 

At the time when the transformers were 
replaced by the graphite resistances, I decided 
to use ebonite clamping-plates in place of the 
aluminium ones. By so doing, all unnecessary 
masses of metal were eliminated and this 
appears to have satisfactorily assisted in the 
final successful evolution of the instrument. 
The present condenser capacities are still 
"0005 mfd., or as near that figure as I could 
get them. "I he sheets are of the same dimen- 
sions as previously stated, viz., 4 by 4 cms., 
with ebonite dielectric +01 c.m. thick. 

Regarding the other parts of the instrument, 
there is not very much to be said about them, 
since their particular design is unim- 
portant to the successful operation of the 
amplifier, providing they are made mechani- 
cally well. I found the introduction of the 
step-down telephone transformer decidedly 
useful in eliminating capacity effects due to 
the body. Without it, the telephones are 
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“alive,” and one cannot handle the tuner 
with any degree of comfort to one’s hearing. 
Apart from this it ts undesirable, as probably 
most of you know, for the plate-current to 
actually flow through the windings of the 
telephones, since it may, in time, partially 
demagnetize the permanent magnets if con- 
nections are not correctly made to avoid it. 

The transformer in the instrument was 
purchased. ‘The potentiometer and filament 
regulating-resistances were modified from 
commercial articles to suit the space available, 
and incidentally their appearance is improved. 
The filament-resistance was reduced from 
6 ohms—its original value—to 2 ohms by 
rewinding with No. 22 S.W.G., enamel 
insulated copper wire, a less critical adjust- 
ment 'of the sliding contact is therefore neces- 
sary, and consequently better control obtained. 

Having now given you particulars of the 
constructional details, I will pass on to 
general remarks concerning some practical 
operating points and results. 

Firstly, it is desirable to use a variable 
high-tension battery, so that a minimum of 
20 volts changing up to a maximum of 65 
volts, їп three steps of 15 volts each, are 
available. 

The amplifier can be set into feeble self- 
oscillation at a frequency determined by the 
Capacity and inductance of the secondary 
circuit of the tuner, with 4 volts on the 
filaments and 40 to 45 volts H.T. battery. 
The critical point can be found by means of 
the potentiometer. There is no tendency to 
“howling” until 60 volts are applied, but 
again the potentiometer comes їп useful to 
keep just off this point. An interesting point 
in this connection is the effect of coupling by 
the tuner. If the point of “ howling" is 
obtained with the secondary “ loose,” then a 
very slight increase in the coupling will put 
everything quiet again. Adjusting the aerial 
circuit to exact resonance produces the same 
effect. 

With 20 to 30 volts, the amplifier will not 
self-oscillate on any wavelength, but is quite 
good for “spark” signals. Speech is also 
extremely clear with this voltage. 
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Secondly, it should be remembered that an 
amplifier of this kind is not primarily intended 
to give excessively loud signals. Оп the 
contrary, it functions rather as a “ limiter,” 
that is, amplifying weak signals and limiting 
the strength of strong ones. For this reason 
strong atmospheric disturbances are not mag- 
nified in anything like the same ratio as weak 
signals, and here again the skilful use of the 
Н.Т. battery and potentiometer is brought to 
bear. For “ limiting,” the grids require to be 
made positive even to allowing a flow of 
current in their circuits, whilst the filament 
current should be kept down. This may have 
the effect of reducing signals of a certain 
strength, but it may be better from the 
standpoint of operating, than when signals are 
louder with accentuated atmospheric dis- 
turbance. 


Thirdly, for C.W. reception with separate 
heterodyne, quick adjustments are readily 
obtained before the transmitting station com- 
mences work, a point which appears rather 
to be overlooked in text-books and which is 
extremely useful if the whole of a transmission 
is required. Usually, when one is searching 
for a C.W. station, especially with separate 
heterodyne, much of the message is lost 
before everything is adjusted. 


The method adopted ts as follows :— The 
secondary inductance of the tuner is very 
loosely coupled with the aerial and the 
condenser is set to the exact wavelength of the 
station required. ‘The valves of the amplifier 
are then brightened up until a “ beat-note " 
is heard from the local heterodyne circuit 
acting directly on to the secondary coil. ‘The 
local circuit is then transferred to act ori the 
aerial only, and this is tuned until the “ beat- 
note" is again heard at a maximum, ‘The 
valves are then “ dimmed,” ог the potentio- 
meter adjusted until the “Беа” disappears, and 
signals from the station awaited, during which 
time, if the best coupling position is not 
known, the secondary may be varied, when 
the critical point is quickly found during the 
first two or three preliminary signals. 


I now turn to the use of a condenser re- 


action for purposes of exciting local oscillations 
in the amplifier circuits. 

This increases the range of wavelengths 
over which the instrument can be made to 
oscillate. It is particularly effective in this 
respect on short waves from 800 to 2,000 
metres, and enables less H.T. battery to be 
employed. 

Personally, I do not like using the arrange- 
ment. It upsets what I may call the straight- 
forward adjustments. 

It is clear from a study of Fig. 5 that it 
must upset the calibration of the secondary 
circuit to which the first valve is connected, 
and I do not see at present how any reliable 
correction can be made for this, in order that 
one could obtain a direct wavelength measure- 
ment. Further, the capacity of the condenser 
must be exceedingly small, (:000 mfds. 
max.) and the adjustment is consequently 
dificult unless a special handle or other 
arrangement is provided to prevent the 
capacity of the body or hand affecting matters. 
Hence, I avoid the use of such a condenser, for 
the general work for which the amplifier is . 
designed. 

Before I conclude, it may be of some interest 
if I suggest one or two points regarding the 
design of an instrument of a similar character, 

For very short waves to the order of 300 
to 600 metres, a very low efficiency of ampli- 
fication is usually found, and instruments 
constructed on the principle of the one 
described are unlikely ќо give good results. 
This is due to the capacity of the valves 
themselves, which lowers the impedance of 
the plate-circuit resistances—with consequent 
losses of potential variation on the coupling 
condensers. 

For the same reason, the intervalve coupling 
condensers must be made very small, but this 
has also the effect of reducing the energy 
applied to the grids to which they are con- 
nected. The grid-leaks should not be a very 
high value, (1 or 2 megohms is sufficient), for 
there is a great tendency for low-frequency 
oscillations to be set up, on account of the 
grid-charges piling too much. Further, for 
the reason that I have already stated, the 
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plate-circuit resistance should be kept rela- 
tively low—say, about 20,000 ohms, or 
slightly higher, to suit any particular type of 
valve, and this fact limits the initial energy 
which can be stored in such a resistance by 
the use of an extra high tension battery. 

For long wavelength designs, the points 
just enumerated do not apply to the same 
extent. 

The slower the frequency of the incoming 
oscillations, the greater can be the plate- 
circuit resistance, provided there is a corres- 
ponding increase in H.'T. volts. On the other 
hand, long-wave  resistance-amplifiers are 
apparently very susceptible to the reception 
of harmonics. 

Two other points which I think should 
be observed are : small over-all dimensions of 
the coupling condensers, and a symmetrical lay- 
out of the various parts to ensure short, stiff 
connections, without ап undue amount of 
cross-wiring. 

In conclusion, I trust that the particulars 
and experiences which I have furnished you 
with, may perhaps prove of some practical 


utility to those actually engaged in, or about 
to become engaged in, the construction of a 
high-frequency resistance-type amplifier. 

I have apparatus arranged, but I do 
not think it is very much use my attempting 
to show you any experiments at the present 
moment, because, as I said in the Paper, the 
amplifier itself is not intended to give loud 
signals. This particular instrument is very 
sensitive to weak signals, but it will not give 
very strong results, even when considerable 
amounts of oscillating energy are put close 
to it. I thought perhaps it might be better 
if those who cared to do so, were to permit 
me to show them any results which I may be 
able to obtain either with an ordinary buzzer- 
circuit some distance off, or a heterodyne 
wave-meter circuit acting directly in con- 
junction with the instrument, and for that 
purpose I have brought four pairs of telephones 
so that four people can listen at the same 
moment. 


(The discussion on this paper will be published in 


our next issue.) 


WIRELESS CLUB REPORTS 


Manchester Wireless Society. 
(A filiated with the Wireless Society of London.) 


On Wednesday, September 10th, under the 
chairmanship of Mr. J. McKernan, Mr. Woodyer, 
of the Stockport Wireless Society, read his paper on 
honeycomb coils. Touching upon the subject 
of single-layer coils, Mr. Woodyer then gave 
an outline of the principles and winding of multi- 
laver coils, together with their advantages over the 
single-layer coils. 

In proposing a hearty vote of thanks to the 
lecturer, Mr. J. С. A. Reid called attention to the 
fact that there seemed to be still a great deal to 
be found out about these coils, and that it would 
be some time before the loose-coupler could be 
entirely substituted. Mr. H. A. Blackburn seconded 
the proposal, and heartily agreed with Mr. Reid's 
remarks. The Chairman, in supporting Mr. Reid's 
proposal, said that after listening to the explanation 
of the lattice-wound coils, and remarking upon the 
very instructive nature of the subject, his own 


receiving set seemed very much out-of-date, and 
that he would certainly try the value of these 
coils. Furthermore, he hoped that the members 
would endeavour to construct similar coils and try 
them on their sets with a view to the future develop- 
ment of this class of instrument. He then moved, 
that: the meeting show its appreciation of Mr. 
Woodyer’s work in the usual way, which request 
was heartily responded to. 

Mr. Woodyer then returned thanks for the 
appreciation shown, and remarked.that it had been 
a great pleasure to visit the Manchester Wireless 
Society and put before the members his own 
experience of lattice-wound coils. He also expressed 
a wish that we would give a return lecture at 
Stockport in the near future, and extended a hearty 
welcome to all members at any time, with a view 
to mutual benefit from the interchange of ideas. 
(Applause. ) 

All communications should be addressed to the 
Hon. Secretary, Mr. Y. W. P. Evans, 7, Clitheroe 
Road, Longsight, Manchester. 
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Stockport and Cheshire Wireless and 
Scientific Society. 

(Affiltated with the Wireless Society of London.) 

А meeting of the above Society was held on 
Friday, October Ist, Mr. Н. C. Woodhall being in 
the chair. The minutes of the last general meeting 
were read for confirmation, and adopted. : 

The Secretary, &ddressing the assembly : ** Gentle- 
men, I have much to say, but our time being 
limited I will be brief. 'The question of affiliation 
with the Wireless Society of London has been 
definitely settled, and you will heartily agree that 
the advantages afforded by such affiliation are 
many. It is pleasant to see so many members 
present, and although the Society was formed во 
recently as June last, the results up to date are 
beyond our expectations. In view of the fact that 
so many members reside outside the town, it has 
been agreed to adopt the above title, and I now 
wish to place before you our present position. 
First of all, our officers have been completed as 
follows: President, Le Général Ferrió; Vice- 
Presidents, Captain H. J. Round and A. Roberts, 
Esq.; Secretary and Treasurer, Mr. Z. А. Faure; 
Chairman, Mr. Н. C. Woodhall; Committee, 
Messrs. Woodhall, Ewart, Banks and Faure. 
Secondly, our membership is now thirty-seven and 
is steadily increasing. Our financial position is 
good, and I think we have now made for ourselves 
& place amongst the wireless societies of Great 
Britain. (Applause.) As time is passing quickly 
I must, before I conclude, introduce Mr. Roberts, 
Postmaster of Stockport and District, one of our 
Vice-Presidents, and I hope you will all join with 
me in extending our most hearty welcome to him." 
(Loud applause. ) 

Mr. Roberts: “ Мг. Chairman, Secretary and 
members, I must thank you for your hearty 
welcome, and may say that I felt highly honoured 
when I received your invitation to become a 
Vice-President of your Society. It is with the 
greatest pleasure I accept your kind offer.” 

Mr. Woodhall then took both sections, advanced 
and elementary, delivering a lecture on modern 
receivers. Commencing with a valve receiver of 
simple type and finishing with a five-valve amplifier, 
he showed the most efficient way in which the 
circuits should be connected, using numerous 
diagrams and sketches to illustrate his meaning. 

Particulars of membership can be obtained from 
the Secretary and Treasurer, Mr. Z. A. Faure, 
3, Banks Lane, Stockport. 

Three Towns’ Wireless Club. 

(A fiiltated with the Wireless Society of London.) 

A special meeting was called on Wednesday, 
September 29th, at the temporary club-room, 
16, Bedford Park. The Secretary stated that it 
was time the members woke up to their respon- 
sibilities. He proposed to re-organize the club on 
& much more ambitious basis, suggesting at the 
same time that & suitable club-room be obtained 
where members could meet every evening of the 
week with a view to holding discussions, lectures 
etc. He hoped that some of the more advanced 
members would give lectures in elementary wireless 
for the benefit of the younger section. In conclusion, 
he dwelt on the necessity of revising the present 
rates of subscription. 


In the discussion which followed, Mr. Jerrit 
proposed that & committee be formed. Thereupon 
the following were elected : Messrs. Jerrit (Chair- 
man), Lock (Secretary), Rose, Arbery, Graves and 
Currah. 

Mr. Rose then proposed that the subscription 


· should be 4s. per quarter, payable in advance, and 


this was carried unanimously. 

Mr. Jerrit then asked if ladies could be admitted 
to membership, and the Secretary replied that 
anyone, of either sex, interested in electrical science 
was eligible for membership. 

On October 2nd а very successful field-day was 
held at Hartley. Some excellent C.W. and spark 
signals were obtained ; Clifden was quite good and 
another spark station of about 9,000 metres wave- 
length was easily readable. 

A meeting of the Club took place on Wednesday, 
October 6th. No special business had been 
arranged, so the meeting took the form of an 
informal discussion of various matters of interest. 

On Saturday, October 9th, advantage was again 
taken of the surprisingly good weather to have 
another field-day. Hartley was visited, and 
with the Secretary’s two-valve portable set 
signals were received from Vienna (C.W.), Paris 
(C.W.), Poldhu (spark and C.W.). Poldhu came in во 
loudly that the 'phones were laid on the ground 
and everybody could hear. These excursions are 
so much enjoyed that it is hoped the weather will 
permit another outing. 

All particulars of the Club can be obtained from 
the Hon. Secretary, Mr. G. H. Lock, 9, Ryder Road, 
Devonport 

Derby Wireless Club. 


(Affiliated with the Wireless Society of London.) 


A preliminary meeting was held on Wednesday; 
September 29th, at the Court, Alvaston, to discuss 
various matters for the coming season. The 
Committee have drawn up a programine of fort- 
nightly meetings as far as the end of the year. 
They will be pleased to hear from any member 
who is willing to read a paper before the Club. 

The Secretary will be pleased to hear from old 
or new members.—Hon. Secretary, Captain W. 
Bemrose, Littleover Hill, Derby. 


The Gloucester Wireless and Scientific 
Society. 


(Affiliated with the Wireless Society of London.) 


A general meeting of the above Society was held 
on October Ist at Sir Thomas Rich’s School, 
Gloucester, the President being in the chair. After 
a general discussion of the policy of the Club, 
nominations were asked for the post of Honorary 
Secretary, and Mr. J. J. Pittman was unanimously 
elected. The President reported the erection and 
testing of the Club’s aerial, and various members 
present promised apparatus necessary for a good 
valve receiver. 

It was decided to start the winter session with 
fortnightly meetings on thefirst andthird Thursdays 
of each month. 

Messrs. Mawer and Sandoe kindly consented to 
act as buzzer instructors to the Society, so intending 
members who are not familiar with the Morse code 
need have no hesitation in joining. 
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Any information with regard to the Club can be 
obtained from the Hon. Secretary, J. J. Pittman, 
1, Jersey Road, Gloucester. 


Newcastle and District Amateur Wireless 
Association. 


(Affiliated with the Wireless Society of London.) 


The series of lectures by Mr. Dixon are well 
in hand, the last introducing elementary principles 
of receiving and transmitting circuits. Оп October 
llth Mr. Dixon followed his lecture with very thor- 
ough descriptions of the R.N.A.S. Amplifier, type 
T.B. A type Mark 4 three-valve L.F. Amplifier 
on view also gave satisfactory results, and was 
much admired for its smart appearance. Meetings 
are held every Monday evening, 7.30 p.m., at the 
Wireless School, Eldon Square, Newcastle. In- 
tending members please communicate with Hon. 
Secretary, Mr. Colin Bain, 51, Grainger Street, 
Newcastle-on-Tyne. 


Plymouth Wireless Society. 
(Affiliated with the Wireless Society of London.) 


A detailed and exhaustive paper on ““ Wireless 
Direction-Finding," submitted by F. E. Nancarrow, 
Esq., A.R.C.Se., the London representative of the 
above society, was read by Mr. J. C. Andrewartha. 
The principles underlying directional wireless were 
simply described, whilst the various apparatus 
necessary for the practical working of а direction- 
finding system were also dealt with, together with 
diagrams of circuits which have been used at 
various times. The lecture concluded with some 
interesting references to the part played by direc- 
tion-finding during the war. 

. The kindly supply, at the instance of the author, 
by the Marconi Company of a number of their 
pamphlets on Wireless D.F. work, was much 
appreciated by the members. 

The Society is indebted to Mr. Nancarrow, and 
would welcome any such papers from other of its 
members whose absence on service prevents them 
from attending our meetings. Hon. Secretary, Mr. 
H. P. Mitchell, Municipal Technical College, 
Plymouth. 


Wireless Society of Huil and District. 
(Affiliated with the Wireless Society of London.) 


At a meeting of the above Society, held on 
October 7th, Mr. G. H. Strong opened the 
meeting with an interesting description of a 
erystal detector which he had made at home. 
This had many features uncommon to these 
instruments, He was joined by Mr. Hy. Strong, 
and together they interested and instructed the 
members with a lecture on the De Forrest. Honey- 
comb-coil showing various patterns, both bought 
and constructed They also produced а ** former," 
wound with string, to show members the method 
of winding, and gave their experience when using 
these coils. 

Messrs. De Fraine and Webster related some of 
their experiences during the war, which the other 
members greatly appreciated. Membership now 
numbers 21. All information can be obtained 
from Hon. Secretary (pro. tem.), Mr. J. Jephcott, 
79, Freehold Street, Hull. 
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North Middlesex Wireless Club. 
(Affiliated with the Wireless Society of London.) 


The usual fortnightly meeting of the Club was 
held at Shaftesbury Hall, Bowes Park, on Wednes- 
day, October 6th. After the new receiving set 
had been connected to the aerial, and various 
experiments made, the Chairman called upon Mr. 
Frank Hilton to entertain the members by relating 
a few of his sea-going experiences. For the next 
half-hour, Mr. Hilton kept his audience amused by 
а number of short yarns, which were very welcome 
as a comic relief to the more serious part of 
the Club’s work. 

It is hoped that at the meeting to be held on 
November 3rd, Mr. Wm. Le Queux will be able to 
pay his promised visit to the Club, and members 
may look forward to an interesting evening on that 
date. As this will be a special occasion, the meeting 
will commence at 8 p.m. instead of at 8.30 p.m. 
Will members please note. 

Full particulars of the Club may be obtained 
from the Hon. Secretary, Mr. E. M. Savage, Niths- 
dale, Eversley Park Road, Winchmore Hill, N.21. 


Luton Wireless Society. 

At the inaugural meeting held on Wednesday, 
September 22nd, 1920, it was decided that the 
society shall consist of full members and junior 
members. In order to further scientific interests 
it was also decided that boys attending any Luton 
school shall be eligible as junior members on 
recommendation by their headmaster. 

Some time ago the Borough of Luton Education 
Authority erected aerial-masts on the Hitchin 
Road Boys’ School, for the licensed receiving 
apparatus used by the scholars, and on appli- 
cation by the headmaster, the Authority readily 
granted the use of the school to the society 
free of charge, a material help duly appreciated. 

Meetings are held fortnightly. The society 
has made a promising start with a good number of 
enthusiastic members. 

Particulars and application forms may be had 
from the Hon. Secretary, Mr. W. F. Neal, Hitchin 
Road Boys’ School, Luton. 


Aberdeen Amateur Wireless Society. 

The first meeting of the Aberdeen Amateur Wire- 
less Society was held on Tuesday, October 5th, at 
414, Union Street. Mr. W. W. Inder occupied 
the chair, and there was a gratifying attendance 
of about 40 prospective members. 

The Chairman, in his opening remarks, pointed 
out that there were a considerable number of 
amateur wireless societies in the British Isles, 
the members of which met periodically for the 
purpose of lectures, demonstrations and discussions 
on wireless topics. Most of these societies were 
equipped with workshops for the use of those 
members who desired to construct their own 
apparatus under the instruction and guidance 
of senior members, whose apparatus had shown 
a high degree of efficiency in the reception of 
wireless signals and wireless speech over consider- 
able distances. It was proposed that the Aberdeen 
society should be similarly equipped, and that 
a permit for the erection of an aerial should be 
sought from the Postmaster-General, so that 
members might test their constructed apparatus. 
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Mr. G. Benzie, Culter, moved that an amateur 
society be formed, and this was carried unani- 
mously. А committee, consisting of Mr. F. Н. 
Cartwnght, Mr. С. Benzie, Mr. J. Miller, Mr. J. 
Mitchell, and Mr. W. Jolly was elected, whilst 
Mr. W. W. Inder consented to take on for a time 
the duties of secretary and treasurer. 

At the next meeting а lecture is to be given on 
** An Outline of the Principles of the Transmission 
and Reception of Wireless Signals." Hon. Secre- 
tary, Mr. W. W. Inder, 22, Gray Street, Aberdeen. 


The Birmingham Experimental Wireless 
Club. 

On Saturday, September 25th, equipped with the 
necessary permit and apparatus, certain club- 
members visited Streetly, near Birmingham, to 
hold a field day. 

The Club has recently been granted a trans- 
mitting permit and has been allotted the call-sign 
2GD. 

The present membership is 24, and it is hoped 
to increase this figure during the winter months 
Hon. Secretary, Mr. A. F. Headley, 255, 
Galton Road, Warley, Birmingham. 


Stoke-on-Trent Wireless Club. 

At a meeting on October 5th, held at the Club's 
headquarters, a demonstration with a one-valve 
receiver and frame aerial was successfully carried 
out. Meetings are held every Tuesday at 7.30 p.m., 
when Morse practice, reception of signals and 
experimental work is indulged in. Owing to 
pressure of work Mr. Wilkinson has unfortunately 
relinquished his office of Hon. Secretary, Mr. E. Н. 
Adams, of 23, Park Terrace, Tunstall, Stoke-on- 
Trent, being elected in his stead. 


Lancaster and District. 

The proposal has been put forward to form an 
amateur wireless club for Lancaster and District on 
similar lines to other local amateur clubs. The 
arrangements are in the hands of Mr. George E. 
Hebden, who will be glad to hear from any readers 


of the Wireless World residing in that area. 
Mr. Hebden's address is 124, Scotforth Road, 
Lancaster. 


Walthamstow Amateur Radio Club. 

The opening of the Walthamstow Amateur 
Radio Club was held recently, when the members 
assembled at the general meeting to elect ofticers, 
and to discuss the most eflicient lines on which the 
Club should be run. The officers elected were :— 
B. Purnell, (Chairman), C. Fewings, (Treasurer), 
and K. Hardie, (Secretary). Intending members 
should communicate with the Hon. Secretary, Mr 
K. Hardie, at 58, Ulverston Road, Upper Waltham- 
stow. 


South African Radio Society. 

А largely attended meeting was held on Septem- 
ber 3rd in the Chamber of Commerce, Capetown, for 
the purpose of forming a South African Radio 
Society. Colonel Standford presided, and was 
supported by Professor А. Ogg, Mr. Н. E. Penrose, 
Mr. Lewis Simons, Mr. A. H. E. Royen, and Mr. 
J. E. Williams, of the General Post Office. 

The Chairman, in a bricf speech, referred to the 
early days of telephony in South Africa, sketching 


its progress and developments up to its present 
state of efficiency. 

Mr. Penrose, in moving that а society be formed, 
and that it be called * The Radio Society of South 
Africa," said it was felt to be necessary, now that 
the Postmaster-General was granting licences for 
private stations, to have some sort of society, not 
only for the advancement of the science itself, but 
to see that the rules and regulations governing 
those licences were not abused. Such a society 
would also be able to make representations regard- 
ing legislation on wireless telegraphy and telephony 
—a matter that is becoming of national importance. 
Further, it should be not only their pleasure to 
instal instruments and listen for signals, but it 
would be their duty to undertake the collection of 
facts and data for the benefit of members and the 
science generally. South Africa had taken а fore- 
most place in war, and it was for the country not 
to find itself lacking in the more peaceful and 
scientific pursuits of the wireless world. It was 
not suggested to make Cape Town the head- 
quarters, but to have executive committees in 
various centres. 

Professor Ogg seconded the motion, which was 
carried unanimously. * 

Members were then enrolled, after which the 
meeting proceeded to adopt the constitution of the 
Wireless Society of London. 

The proceedings concluded with a vote of thanks 
to the Chairman.—Communicationsto Mr. G. L. R. 
Lowe, 51, Kitchener Avenue, Bezuidenhout Valley, 
Johannesburg. 

Blackburn. 


An amateur wireless club for Blackburn is being 
formed under the auspices of the Y.M.C.A,, 
Limbrick, Blackburn. Prospective members should 
communicate with the Secretary. Mr. J. Whittaker, 
Y.M.C.A., Wireless Club, Limbrick, Blackburn. 


Loughborough. 


It is proposed to form a wireless society in the 
Technical College, Loughborough. Those associated 
with the college or interested in wireless should 
communicate with Captain F. Pamment, the 
organiser of the Society, addressing him at the 
college. 

Amateur Club for Blackheath. 


Mr. Arthur F. Bortle, of Flat No. 3, 27, Kidbrook 
Park Road, Blackheath, S.E., is anxious to form 
an amateur wireless club with a view to exchanging 
ideas and discoveries, as well as following the usual 
studies of wireless telegraphy. This gentleman 
proposes to embrace Greenwich, Lewisham, Black- 
heath and District ; interested amateurs residing 
in or about these areas should therefore corn- 
municate with him. 


Oxford Amateur Wireless Society. 


Meetings of the Oxford Amateur Wireless Society 
are now being held fortnightly. The receiving 
station is installed at 7, Bartlemas Road, and the 
Society-is now awaiting a licence for the use of a 
valve. Any communications should be addressed 
to Mr. S. Barter, Hon. Secretary, Oxford Amateur 
Wireless Society, 29, Divinity Road, Oxford. 
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А CAMP WIRELESS RECEIVING SET. 


By P. W. Cun irre. 


HERE was the usual struggle 

to fit tents, poles, accumulators 

and gear of divers sorts in the 

van, but the seemingly impossible 

was ultimately accomplished and 
in the course of time we were unloading in 
a delightful nook on the verge of Ingleton 
Woods in Yorkshire. 

This being written for the champions of 
the aether, 'twould be bathos indeed to 
describe such terrestrial accomplishments as 
cooking, cleaning and the art of bed-making, 
so to business. 

The immediate environment of the camp 
was chiefly open country, but within one or 
two miles were several 1,000-foot hills. 

The aerial used was a Marconi Military 
Light Portable Type No. 3, which proved 
very efficient, the earth was a mat of copper 
gauze about 12 feet by 2 feet 6 inches, 
stretched on the ground beneath the aerial, 
the remainder of the apparatus being of the 
usual amateur type. 

'Two sets were used, a 5-valve set and a 
2-valve set, the former being the more 
popular. In the former set the first two 
valves were for high-frequency magnification, 
employing impedance-capacity couplings ; one 


was for rectification, and two for low-fre- 
quency magnification, Iron core transformers 
were used, made up originally, as given in 
the WiRELEss Wortp, Vol. 7, No. 80, 
but later the amount of wire on the primary 
was increased with advantage. 


Fig. 1 is a diagram of connections of the 
circuits employed. The usual long-distance 
stations came in loudly, and no trouble was 
experienced until an inquisitive cow became 
entangled in the aerial-guys causing disaster 
to the aerial. While executing repairs, a few 
experiments were carried out with aerials of 
different types. A single bare wire about 
100 feet long and an average height of 20 
feet, was stretched between trees. The 
directive properties of this aerial were marked 
as it pointed east, Clifden (to the west) was 
particularly loud. 


Good signals were also heard using a 
wire 9 feet long and 6 feet high, parallel to 
the ground. 


A few experiments were carried out with 
a kite-aerial, a wire 100 feet long, at an angle 
of about 45 degrees to the ground being used, 
but only a slight increase in the intensity of 
signals was noticed. 
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THERMIONIC MAGNIFIERS- 


Ву Н. MoNTEAGLE Bartow. 
(Continued from page 523.) 


THe TELEPHONE 'TRANSFORMER. 
ELECTRO-MAGNETIC AND ELEcTRO-STATIC. 


HE use of a transformer in the 

telephone circuit of a valve 

receiver (Fig. 11) is not essential, 

nor is it considered of any practical 
. value by some radio engineers. It 
has been argued that whilst certain advantages 
are gained by its employment, the resulting 
reduction in efficiency makes it a detriment 
rather than an improvement to the recetver. 
This, however, is not the case with a well- 
designed transformer specially adapted to the 
telephone with which it is to be used. Under 
such conditions the insertion of a transformer 
will make -no perceptible difference to the 
strength of signal, and the life of the telephones 
will be greatly prolonged. 

Obviously the continuous anode current 
will pass through the primary circuit, and only 
the magnified current variations will be 
transmitted to the secondary and telephones. 
When designing an electro-magnetic telephone 
transformer, it should be borne in mind that 
the impedance of the anode winding should 
be approximately equal to that of the inter- 
valve transformer primary, and generally 
the same conditions should be observed. Here 
again electro-magnetic coupling may Бе 
substituted by electro-static. Fig. 12 shows 
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Fig. 11. 


a suitable circuit provided the resistance of : 
the telephones is not abnormally low. Ву 
varying the relative capacities of S, and S, - 
any desired potential not greater than the 
volts across the resistance R may be obtained. 
This arrangement forms an excellent substitute 
for the transformer, and there 15 no reason why 
it should not be made equally sensitive. 


Т. 


! 
Fig. 12. 

If the condenser S, is of the order of 
1/20 mfd. and the resistance R about 100,000 
ohms, then the impedance of the telephone 
circuit will be comparatively small, and the 
unidirectional impulses of current resulting 
from the incoming signal will pass almost 
exclusively through it. 

The shunt condenser S, must also be 
sufficiently small to form a high impedance 
at low frequency and yet in combination with 
the series capacity 5, provide an easy path 
for any high frequency current changes which 
may find their way through. 


_ Tue ErzcrRo-SrATIC CascADE MAGNIFIER. 


'The inter-valve transformer can also be 
substituted by capacity and resistance. A. 
Hoyt Taylor has described an arrangement 
in which two audions were coupled together 
in this way, and more recently Scott- Taggart 
has written some interesting articles ® on 


22 Wireless World, 1919, Vol. 6, p. 628. 
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the subject in the Wireless World, but in 
neither case does the apparatus appear to have 
been confined entirely to low frequency 
currents. 

Radio-frequency electro-static coupling 23 
has been universally adopted as a working 
proposition, but as a means of transferring 
energv between audio-circuits it is generally 
considered of little practical value. It is 
certainly more difficult to obtain the same 
degree of linkage, and under any circumstances 
the secondary potential is unfortunately 
limited to that of the primary. From this 
point of view electro-static coupling is in 
no way adapted to the thermionic magnifier, 
but on the other hand it has that inherent 
ability for remaining immune from external 


disturbances which are so detrimental to the. 


overall efficiency of the receiver. The 
transformer may be carefully screened, but 
with it all the currents concerned are so small 
that they are audibly affected by any stray 
fields within a wide range. 

Taking every feature into consideration, 
the author :s of opinion that the capacity 
magnifier is equally useful if not more so than 
the transformer type, and has been quite un- 
warrantably neglected. ‘There is no doubt 
that it offers by far the greater field for develop- 
ment since the little disturbances which reach 
the telephones are mostly due to variations in 
the valve characteristics. 


з E. Orland Lytle, “ Proc. Inst. Rad. Eng.," 
Vol. 7, 1919, p. 427; and E. Bellini, La Lumiere 
Electrique, Vol. 32, 1916, p. 241. 
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Fig. 13 shows a suitable circuit. for an 
electro-static cascade magnifier. "The inter- 
valve capacities Sj, 5, S, should be of the 
order of 1/20 mfd., so as to form low im- 
pedance at audio-frequency, whilst the anode 
resistance R,, Rẹ К, and R, should be non- 
inductive and correspond as nearlv as possible 
with the primary winding of the transformer. 
The grid leaks Z,, Z, Z» prevent the 
respective electrodes from becoming unduly 
charged, and, as in the case of the anode 
resistance, should be non-inductive preferably 
of the carbon filament or deposited platinum 
type. Such an arrangement has been found 
an excellent substitute for that shewn in Fig. 7, 
and in spite of the additional valve required to 
obtain similar magnification, the total space 
occupied is much less. 

It is very necessary, however, to arrange 
the wiring so as to avoid any autodyne 
action,™ that is to say, any appreciable stray 
Capacity between anode and grid which тау 
tend to maintain internal oscillations. Un- 
fortunately, this effect becomes curiously 


. prevalent when a large number of valves are 


used, and in fact will sometimes wipe out the 
signal altogether. The oscillations are ap- 
parently of a radio-frequency, so that if it were 
possible to control them they might be very 
useful when receiving continuous waves. An 
electro-static cascade magnifier can be worked 


“E. Н. Armstrong, ''Proc. Inst. Rad. Eng." 
Vol. 5, 1917, p. 145; J. L. Hogan, Jnr., “ Proc. 
Inst. Rad. Eng.," Vol. 3, 1915, p. 249, and Vol. 1, 
1913, p. 75. 
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efficiently with 7 or even 8 valves if the most 
stringent precautions are taken. 


The anode-grid capacity of the valves 
themselves must be reduced to a minimum, and 
the potentials of these electrodes carefully 
regulated so as to operate the limiting action 
of the valve. The investigator meets with 
some strange phenomena when experimenting 
with high power amplifiers, and there are 
still many problems attached to the capacity 
coupled cascade magnitier which await ex- 
planation. 

The fact that only some of the valves of a 
series appear actually instrumental in magnify- 
ing the impressed signal and that those valves 
do not necessarily immediately follow one 
another is rather perplexing. "The autodyne 
action probably accounts for this to a certain 
extent since some stray capacities tend to main- 
tain the oscillations, whilst others tend to 
overcome them, according to the phase 
concerned. 


MAGNIFICATION CO-EFFICIENT AND ITS 
MEASUREMENT. 


It has been said that the Thermionic 
Magnifier is only of service in increasing the 
intensity of a signal which is originally sufficiently 
strong to produce an audibe sound in a telephone 
recetver. Whether that is literally true or 
not remains in doubt, but it is agreed that the 
magnifier works much more efficiently when 
the initial current variations are not too small. 
The magnification co-efficient therefore 


*5 S. Ballatine, “ Proc. Inst. Rad. Eng.," Vol. 7, 


1919, p. 129; Miller, ' 


‘Proc. Inst. Rad. Eng. ” 
Vol. 6, 1918, p. 141. 
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Is not a constant when derived experimentally. 
There is no standard method of measuring 
this quantity, but comparisons are often 
made by shunting the receiving telephones 
of the apparatus under test until the strength 
of signal corresponds with that of the standard. 
Dr. Eccles has explained ® this arrangement, 
and given some approximate values of the 
co-efficient under various conditions. The 
definition of the measure of this co-efficient ?? 
is apt to create misunderstanding. ‘The term 
"magnification," as applied here, means 
magnification of the energy contained in 
the impressed current variations, and it ts the 
energy independently supplied to^ the valves 
by way of the anode and filament batteries 
which effects that “ magnification.” 

L. W. Austin has also contributed a 
paper 28 on the determination of signal 
strength by the shunted telephone. ‘The 
method, however, is generally considered 
unreliable, and many prefer to compare the 
linkage between the receiving circuit and the 
magnifier, but undoubtedly the best way of 
all is to control the signal at its source. 


CONCLUSION. 

In conclusion, I have to thank Dr. Fccles 
for his kindness in lending me certain 
apparatus, and also to express my appreciation 
of the generosity of the Marconi Company 
in supplying other apparatus and slides. 


26 үу, H. Eccles, '* Proc. Inst. Rad. Eng., 1919, d 
Vol. 7, p. 267. 

27 W. H. Eccles, * Year Book of Wireless Tele- 
graphy and Telephony, 1917," p. 674. 

35 L. W. Austin, '* Proc. Inst. Rad. Eng., 1917,” 
Vol. 5. p. 239. 


OF WIRELESS CLUB MEETINGS. 


With the re-opening of Amateur Wireless Clubs for the winter 


sessions, Hon. Secretaries will do well to forward their reports of 


meetings at an early date in order to avoid, as far as possible, 


any delay in their publication. 
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BEGINNERS 


Under this heading we publish COMPLETE instructional articles, forming a series 


specially designed and written for beginners in wireless work. 


Hardly any mathematics 


will be introduced, and we hope to present the fundamental facts of wireless in such a 
manner as will prove attractive to a much wider range of students than that for which 


this sertes 1s primarily intended. 


THERMIONIC VALVES-I. 


HEMISTRY teaches us that 

all liquids, solids and gases are 

made up of a number of minute 

particles, termed atoms. The 

atom was said to be the smallest 
particle of matter which could exist in a free 
state, and that it could not be sub-divided. 
The researches of various scientists such as 
Crookes, J. J. Thomson and Curie, however, 
have since proved to us that the atom is 
really composed of still smaller particles. 
These particles, first known as corpuscles 
and later as electrons, are in reality small 
charges of negative electricity. It is con- 
venient to consider them as small particles 
negatively charged, but at the same time it is 
important to remember that the charge 
cannot be separated from the particle—in 
fact, it zs the electron. 

All elements, then, are composed of a 
number of atoms, which in their turn may 
be sub-divided into numerous small charges 
of electricity. "The number and arrange- 
ment of these charges in the atom determines 
the nature of the substance. “Thus, hydrogen 
Is a gaseous element, and lead a solid. It 
is supposed, therefore, that the number and 
arrangement of electrons in the atom of 
hydrogen differs from the number and 
arrangement in the atom of lead. 

It is also believed that the electrons in the 
atom are in a state of continual movement 
amongst themselves. 

Under certain influences, such as heat, 
or electrical disturbances, this activity of the 
electrons becomes greatly increased, in fact, 
one or more electrons may become detached 
from the atom altogether, and be propelled 
into the surrounding medium. If, by this 


‘through the acid. 


means the atom is robbed of one or more of 
its electrons, it is no longer in a normal 
condition. As soon as it loses any of its 
normal complement of electrons it becomes 
positively charged. In the same manner, if 
one or more surplus electrons become attached 
to any body, that body becomes negatively 
charged. 

If one body having a deficit of electrons 
(i.e. positively charged), is brought near 
another having a surplus quantity, there will 
be a state of strain between them. Each 
will try to resume its normal condition. 
In consequence of this, there will be an 
attraction exerted between the two bodies 
until the electrons have resumed their normal 
position. 

If we arrange a circuit in which, at one 
point there is a continual disturbance of 
electrons, and provide a path by which more 
electrons can flow in to take the place of those 
detached, we shall have a steady flow of current 
in the circuit. "This flow of electrons can 
be provided by chemical means, as in the case 
of a simple cell, or by heat, as in the case of 
a thermo-junction. In the case of two 
metals immersed in acid, and having their 
ends joined, we have the following :— 
The action of the acid on the metals will 
cause a surplus of electrons on one metal. 
We can imagine that these extra electrons 
will flow hither and thither seeking to return 
to their normal state. A path is provided 
for them through the connecting wire. 
But as fast as the liberated electrons flow 
back along the wire, more are discharged 
Thus we have a steady 
flow of electricity from one metal to the other, 
or in other words an electric current. In 
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some cases, the surplus electrons in one part 
of the circuit return abruptly and quickly. 
‘This corresponds to the electric spark, such 
as is obtained when a condenser is discharged. 

As before stated, the emission of electrons 
from a body can be considerably increased 
by heating. Suppose we take a length of 
fine wire, and pass a current through it. 
It will get red hot, and hundreds of electrons 
will be propelled from it into the surrounding 
air. They will not travel very far, however, 
because they will collide with the molecules 
of air, and become attached to them. We 
can avoid this, however, by placing the wire 
in a glass bulb, and exhausting the latter of 
as much air as possible. In this case the 


electrons will fill the space around the 
filament, forming a negatively charged field, 


and, in time, will prevent the further emission 


(Fig. 1). 


of electrons. 


Now, if we introduce into. the glass bulb 
a metal plate, and charge it with a positive 
potential from an external battery, we shall 
attract all the electrons from the filament 
to the plate, whence they will return through 


BEGINNERS 
the battery to the hot filament. (Fig. 2.) 


Thus there will be a continuous stream of 
electrons flowing from the filament to the 
plate, which flow, as we have seen, con- 
stitutes an electric current. 


It should be noted here, that the current is 
really a flow of negative electricity from the 
filament to the plate. We usually consider 
current as flowing from the positively charged 
point to the one negatively charged. Actually, 
however, an electric current, considered as 
a flow of electrons, is from negative to pósitive. 

Should the potential of the positively charged 
plate fall below that of the filament, it is 
clear that the electron flow will cease, and 
the current will be interrupted. So, if we 
were to apply an alternating or oscillating 
current to the plate, the flow of electrons 
would only occur when the plate was 
positively charged, that is, during one half- 
cycle. Тһе bulb will therefore act as a 
rectifier of oscillatory current, permitting 
current to flow in one direction only. It 
Is for this reason that the apparatus has been 
named a valve, 
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"Ihe modern type of rectifying valve con- 
sists of a filament of tungsten mounted 
between two wires sealed into a glass support. 


Fig. 3. 


To another stiff wire is attached a tube of 
thin nickel sheet, which completely surrounds 
the filament. This is usually termed the 
plate or anode. The whole mounting is 
enclosed in a glass bulb, from which the air 
is exhausted by special pumps. (Fig. 3.) 
The valve is connected in circuit in the 
same manner as a crystal detector. (Fig. 4). 
The flow of electrons, and consequently 
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the current through the telephones, can be 
controlled by two methods. The temperature 
of the filament can be varied, thus varying 
the number of electrons emitted, or the 
potential of the plate can be altered. 

To both these methods of variation there 
is a limit. The potential of the plate can be 
raised to such a value that the whole of the 
electrons emitted from the filament are 
attracted to it. After this point has been 
reached, it is obviously of no advantage to 
increase the plate potential, for the difference 
in the flow of electrons will be inappreciable. 


When this potential has been reached, z.e., 
when a further increase makes no alteration 
in the electron stream, assuming that the 
filament temperature is constant, the plate 
is said to be saturated. 


Fig. 4. 


RACE RESULTS BY WIRELESS 


It may interest our readers to know that 
during the recent International Yacht Races 
at New York, the Radio Corporation of 
America reported the results of such races 
direct to the editorial offices of the New York 
Evening Post, by wireless. 

Receiving apparatus was installed in the 
newspaper offices and reports were sent 
thereto from a “blimp,” equipped with 
wireless, a similarly fitted seaplane, and from 
the U.S. Destroyer Goldsborough. 


The arrangement, in brief, was that a 
transmitting station at 47th West Street, 
New York City, operated and controlled at 
the editorial offices, transmitted when required 
to the three mobile stations, whilst they, 
їп turn, transmitted to the editorial offices 
of the Evening Post. Duplex receiving sets 
were installed at the last named, special 
rejection circuits being used to eliminate 
local interference. 
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A FRAME AERIAL RECEIVING SET 


N the present and succeeding articles it 

is intended to describe a frame aerial 

receiving set which may be used either 

for indoor work, or in the field. "The 

set will consist of a frame aerial with 
tuning condenser and loading inductance, 
together with a three-valve amplifier and 
local oscillation generator. It is intended 
that the set be used for the reception of the 
long-wave high-power stations working on 
C.W., such as Carnarvon, Clifden, Nauen, 
Hanover, Stavanger, Lyons, Eiffel Tower, 
Nantes and Clifden. These stations all work 
on wavelengths between 5,000 and 15,000 
metres. The frame and amplifier will not 
be suitable for the reception of short-wave 
ship stations. 

For the tuning condenser we will use the 
-0015 mfd. variable air condenser, recently 
described in these columns, together with a 
fixed condenser of approximately -0015 mfd. 
capacity, which will be connected in parallel 
with the variable condenser. 


The Frame. 


For general convenience in in- 
door work, and for portability for 
outdoor use, we will use a 4-foot 
square frame. 

A frame of four sides, nailed 
together with two diagonals for 
support, is easily made, but better 
results will be obtained if the wire 
is wound in a square form on the 
diagonals only—the sides not being 
used—to avold possible dielectric 
losses as a result of damp wood. 

То make a frame, obtain two 
pieces of hard, dry wood, 6 feet 
6 inches long, 2 inches wide, 
and ] inch thick ; cut through 
each piece and make a hinged 
joint, as shown in Fig. 1. On 
the side of the wood opposite 


the hinge, mount a 3-inch brass hook and 
eye so that the hinged portion may be fixed 
while the frame is being used. Groove the 
centre of each piece to half the width of the 
wood, so that the two pieces may be fitted 
Into one another, thus forming the diagonals 
of a square, as shown in Fig. 2. Arrange 
for two brass links to be fitted to lock the 
two sections together, as shown in Fig. 2. 


The dotted lines in Fig. 2 represent blind- 
cord guys, which may be used if desired to 
strengthen the frame. 

The next thing is to make a stand which . 
should be so arranged that the frame may be 
rotated through 360°. Obtain a universal 
ball-and-socket joint from a gas-fitter's, and 
fix it to the frame, as shown in Fig. 3. To 
the upper part of the joint fix two pieces of - 
brass, 6 inches long and 4 inch wide, to 
which the frame may be secured-by means 
of two screws with wing-nuts. The lower 
portion of the joint should be fitted into a 
brass tube about 6 inches long and approxi- 
mately 1 inch in diameter, which should 
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drop over the round pole of the stand. This 
pole should be about 3 feet long. When not 
in use, such a frame can be dismantled and 
will pack up into a small space. 

It is possible to wind the wire over the 
ends of the diagonals, but if this is done, a 
space of ] inch must be left in the centre 
so that the wire will be clear of the stand 
pole. 


Fig. 3. 

A better method is to mount four pegs, one 
at each end of the cross-pieces, (on the side 
opposite to the universal joint), as shown in 
Fig. 1: The wire may then be wound without 
fouling the pole. The pegs should be square- 
sectioned, with the sharp edges rubbed off. 

Now a word about the electrical side of 
the frame. It is necessary to decide on an 
efficient winding. 
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The capacity of the variable condenser, plus 
the fixed condenser, is -003 mfd. The 
inductance required with this capacity to tune 
to 15,000 metres is approximately 21,000 
mhys., which has to be provided in the frame 
and loading inductance. To get the best 
results most of the inductance should be 
provided in the frame. Again, to obtain an 
efficient frame, its winding should be spaced 
to keep down the self-capacity of the coil 
and reduce dielectric losses. 

With a small frame it is difficult to obtain 
a big inductance with a spaced winding and 
yet keep the winding within reasonable 
dimensions, as will be seen from the following 
figures, taken from experimental frames. 

A frame, 4 feet square, wound closely 
with 60 turns of No. 20 D.W.S. in a single 
layer, had an inductance value of 14,000 
mhys. and a natural wavelength—due to its 
self-capacity—of 2,500 metres, leaving 7,000 
mhys. to be provided in the loading coil. 
Another frame, with 30 turns of No. 20 
D.W.S., closely wound, gave an inductance 
of 4,000 mhys. and had a natural wavelength 
of 1,500 metres. A third frame was wound 
with 20 turns of No. 20 D.W.S., spaced 
$-inch apart and gave an inductance of 1,500 
mhys. and a natural wavelength of 550 
metres. 

C.W. signals were received on each of the 
frames, and were approximately of equal 
strength on the 60 and 30-turn frames, but 
were weaker on the 20-turn spaced winding. 

Spark signals were strongest on the frame 
with the least loading inductance. 

More figures will be given in the next 
Issue, and the loading inductance and blocking 
condenser described. 
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HOW TO MAKE WIRELESS 
INSTRUMENTS. 

Edited and revised by C. A. Lz Quesne, Jn. 
New York : The Modern Publishing Com- 

pany, pp. 93, illustrations 80 (net 

25 cents). | 

The average modern day amateur, whether 
he be a club member or not, would seem to 
derive much of his interest in wireless tele- 
graphy from the construction of his own 
apparatus. Apart from developing what 
mechanical genius the experimenter may 
possess, such a course also permits of a better 
understanding of the principles and apparatus 
of the science of wireless telegraphy as a 
whole. ‘There are, however, many amateurs 
to whom the matter of construction with its 
required initiative presents many difficulties ; 
yet given the ideas, shown the apparatus in 
rough diagram, its manufacture becomes but 
a mechanical accomplishment within easy 
reach of the average amateur's capabilities. 
Though perhaps not of recent date, the 

book under review contains many ideas for 
the experimenter to materialise. “The sugges- 
tion for making a complete wireless station, 
of two miles range, on page 71, is one that 
will interest many amateurs whose pockets 
will not permit of a very great expenditure. 
A number of the ideas given in this little book 
come well within the scope of the various 
clubs, with a view to aiding instruction to 
their junior members. Many forms of 
aerial insulators are described, together with 
a mast design for amateur stations, and 
though the book is somewhat out of date in 
its subject, s.e., apparatus, the small cost of 
its purchase justifies its recommendation to 
constructors. 


THE TELEGRAPHIST'S GUIDE. 
By James Bett and S. Wirsow. 
London: S. Rentell & Co., Ltd., pp. 258 

illus., pp. 156, 5s. net. (8th Edition). 
This book is intended to serve as a guide 
to the Government Departmental and City 
and Guilds Examinations in telegraphy, and, 
those engaged in acquiring the necessary 
knowledge for their ultimate success, may 


use it to good advantage. It is essentially a 
text-book for the land-line telegraphist and 
none other ; notwithstanding this fact, how- 
ever, there is much to be found within its 
pages which will interest our readers. 

It is often the case that too little attention 
is given by wireless amateurs to the earlier 
stages of electricity, and the use of such 
instruments as the Megger. 

To such amateur clubs embracing buzzer 
practice in their programmes, this book would 
give that familiarity with land-line circuits 
which would permit them to combine experi- 
mental land-line telegraphy with Morse 
practice. 


INDUCTION COIL DESIGN. 
By M. A. Copp. 


London: E. & F. N. Spon, New York: 
Spon Chamberlain. Рр. 239 illustra- 
tions 169 (21s. net). 


In writing this bogk the author has en- 
deavoured to give more exacting information 
on points relating both to the theory and 
practice of induction coils, than is found in 
most of the existing text books. As a general 
rule, such books either treat the matter from 
a purely mathematical standpoint or else in 
giving practical details, omit such points as 
to render their contents of little use to those 
readers desirous of constructing their own 
apparatus. Within the pages of this book 
the author gives standards of measurement, 
which, based upon practical experience, must 
necessarily be of interest to amateurs, both 
from constructional and theoretical view- 
points. On page 106 a “Wire Table” 
Is given, permitting one to arrive at the 
approximate dimensions of any required coil. 

The many uses of the induction coil, and 
its popularity in experimental work, justify 
the amateurs in seeking a thorough under- 
standing of its working. Тһе book under 
review, exclusively devoted to this type of 


apparatus, offers to its readers much that is 


missing from most of the handbooks at present 
on the market, and would make a worthy 
addition to апу library. 
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QUESTIONS AND ANSWERS 


NOT E.—'This section of the magazine is placed at the disposal of all readers who wish to receive advice and 


tnformation on matters pertaining to both the technical and non-technical sides of wireless work. 


Readers 


should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accom panied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a '* nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators 


D.H. (Nottingham) asks (1) For diagram of a 
crystal receiver using a tapped inductance and a 
variometer. (2) For windings of inductance and 
variometer to tune to 3,600 metres with a two wire 
aerial 65 ft. long. (3) If a pancake coil could be 
used for the inductance. (4) What ts the capacity 
of a “jar.” 

(1) Diagram given (Fig. 1). 


EHO) M 


a 


Fig. 1. 


(2) Coil A 6” diameter, 14” long, wound with 
No. 22 S.W.G. Coil B may be wound on a spherical 
bobbin fitting closely inside former of А. Exact 
windings -'immaterial, No. 22 S.W.G. would be 
suitable. 

(3) Yes. 

(4) 1,000 centimetres (electrostatic units). 

S.S.D. (Dewsbury) asks (1) Could we give 
diagram of wiring for making a loud speaker. 
(2) Іа Gamages * Polaris” receiving apparatus 
patented, and, if so, what is the patent number. 

(1) See reply to GRID (Manchester), recently. 

(2) We believe the patent is still pending. 

W.R.T.S. (Hampstead) asks (1) Who is 
GGB. (2) Whether GFA employs tonic-train, 
as although he is described as C.W. our correspondent 
gets him on crystal. (3) Who are telephone stations 
2AA and 2AF. (4) For instructions for converting 
a crystal receiver to a single-valve receiver. He is 
pre pared to use a crystal as well as valve if necessary. 

(1), (2) and (3) GGB is unknown to us. GFA is 
& C.W. station ; tonic-train not being used. We have 
no information regarding 2AA and 2AF. They are 
probably experimental wireless telephony stations. 

(4) Set described in issue of April 17th should 
meet your requirements. 


L.S.B. (Alton, Hants) asks (1) For data for 
the construction of a pancake frame to receive 2,500 rns. 
(2) Will this be allowed under the P.M.G. regulations. 
(3) In a certain catalogue the following is suggested 
for frame aerial for 2,600 ms.: “` Size of frame 
200 cms. square, number of turns 14." Thisappears 
inconsistent with article in ** Wireless World," Vol. 8, 
No. 6. He asks if the above figures will be correct. 

(1) If no tuning inductance is to be used make 
it a pancake 6’ square, 40 turns }” apart. 

(2) Believe so. 

(3) Frame would be rather small for use 
without tuning inductance, but will probably 
give satisfactory results with a suitable loading 
coil. 

Н.С. (Bolton) asks (1) If sheet aluminium 
(gauge about 18 or 20 SWG) would be suitable for a 
variable air-condenser. (2) Would й be advisable 
to place a sheet of tnsulating material between each 
plate to prevent shorting. (3) Well the valve-set 
recently described, make an efficient cryatal receiver 
with the valve parts removed, and using the same 
values of inductance and capacity. (4) If a circuit 
in A pril 3rd issue under reply to CARBORUNDUM 
(Chapel-en-le-Firth), would work well with 
а valve-magnifier added. 

(1) Yes. 

(2) Not necessary with proper workmanship. 

(3) Yes, except that somewhat tighter coupling 
between the circuits may be desirable. 

(4) We presume you mean as а L.F. amplifier. 
If so, yes. 

SPARKS (Galloway ) says, that the no-volt release 
of a } K.W., combined starter and field regulator, 
which had been in use for over three years, commenced 
to burn while on load. A temporary magnet was 
wound and this also has commenced to burn. The 
connections of the gear appear all right. He asks 
tf we can explain this. 

Without detailed information we cannot give 
reason for this effect. Field-coils may have been 
accidentally shorted at sorne time, causing excessive 
current to flow through the release-coil. Or the 
insulation of the release may have deteriorated 
gradually. Ог again, the internal connections of 
starter may have become defective, allowing an 
excessive current to pass through the coil. 

J.T. (Birmingham) asks, with reference to the 
receiving set shown in Fig. 4, page 319, July 24th. 
1920, (1) Whether this set could be used for receiving 
spark as well as telephony signals, and if an RV30 
valve would be suitable. (2) Whether it would be 
possible by altering the inductance and capacity 
to receive up to 5,000 metres. (3) If so, could we 
give the number of extra turns of wire and capacity 
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needed. (4) If hank-wound coils are suitable for 
long wavelengths. i 

(1) Yes—spark and telephony signals are receiv- 
able on circuits of essentially the same type, as 
pointed out several times recently. 

(2) Yes, the A.T.I. should be considerably 
increased, and the A.T.C. increased by a smaller 
amount if desired. None of the other condensers 
should be increased. Set would probably not be 
very efficient. 

(3) Try A.T.I. 
diameter to 4”. 
Bize given. 

(4) No, there is too much self-capacit y. 

TUNER (Manchester) wishes to convert a 
Mark 3 short-wave tuner to the maximum efficient 
wavelength by means of a series of pancake coils 
arranged to form a loose-coupler. He asks (1) For 
criticism of design. (2) For particulars of gauge of 
wire, number of turns, and number of coils. (3) For 
particulars of necessary re-winding of coupler on 
Mark 3. 

(1) Coupler shown is much too tightly coupled, 
and no provision is made for varying the coupling. 

(2) The number of sections is largely optional. 
You might use a mean diameter of about 3”, the 
total number of turns on primary being about 
300 of No. 24 wire, and the total number of turns 
on secondary about 200 of No. 28 wire. This 
should give you somewhat over 3,000 metres, but 
exact calculation for such a design is not possible. 

(3) Н you arrange suitable coupling between 
primary and secondary pancakes there will be no 
necessity to alter the coupler of the tuner. 


G.T.S. (Newark) senda sketch of receiver and 
asks (1) Our opinion of a loose-coupler, primary 
51" x 4” of No. 24, secondary 51" x 34" of No. 28, 
both with tappings. (2) Our opinion of sketch sent. 
(3) If addition of 4 volts to crystal detector terminals 
would be of any assistance. (4) If coupler would 
tune to 2,500 metres. 

(1) Quite satisfactory for your set. 

(2) The circuit shown is fairly satisfactory, but 
would be greatly improved by a variable condenser 
of maximum capacity about :0005 mfds. across the 
secondary of the loose-coupler. , 

(3) No; but the application of up to 4 volts to 
the crystal by means of a suitable potentiometer, 
for which see most crystal receiver diagrams in 
these columns, will probably be useful. 

(4) Yes, with the primary loading-coil you pro- 
pose to use, and the condenser suggested above. 

N.B.—Down-lead should be taken from an end 
of the horizontal wires. 

A.E.P. (Chatham) asks (1) What are the maxi- 
mum and minimum wavelengths that can be received 
with his apparatus, of which he gives diagrams 
and particulars. (2) If, when using a 6-volt French- 
ty pe valve, a grid-leak is necessary and if the capacity 
of grid-condenser (`8 jars) is suitable. (3) What їз 
the capacity of a circular-vane condenser, air dielectric, 
of certain specified. dimensions. 
` (1) Maximum wavelength, 6,600 metres, approxi- 
mate minimum wavelength uncertain. 

(2) No, you can rectifv on either the top or bottom 
bends of the characteristic. If you wish to use the 
cumulative method of rectification, а grid-leak is 


about 400 turns, increasing 
Make condenser about double the 


. off for leads-in. 


. ment may lead to trouble. 


necessary, but your condenser is much too big. 
Try ‘005 jar and one 1 megohm leak. 

(3) You do not give enough information from 
which the area of overlap of the plates can be 
calculated. The capacity is about ‘008 mfds. 


FORMALIN (Norfolk) gives a sketch of a sug- 
gested aerial which consists of two portions AB and BC 
at right angles to each other in а horizontal- plane, 
and asks (1) Where 1s the best position to tap off 
the leading-in wire. (2) If a double-aerial be fixed 
to À and B or from B and C, where should he tap 
(3) Which gives the better results, 
100 ft. single-aerial or 140 ft. double-aerial, other 
considerations being equal. (4) If any advantage 
is gained in fixing aerial so that tt runs in any 
particular direction. 

(1) It is best to tap either in the middle or at 
one end, preferably the latter, though this may 
not be possible in your case. Other points are less 
efficient and in any case your right-angle arrange- 
Have you considered 
a single-aerial from A to C, the mast at B being 
dispensed with ? 

(2) At either end, in either position. This 
arrangement would also be preferable to yours. 

(3) It is difficult to say. Would you personally 
prefer the single wire if straight ? 

.(4) No, unless you wish to receive from any 
particular direction, in which case your aerial 
should point away from it. 

А.Н. (Brighton) asks (1) For the capacity of a 
variable condenser with semicircular plates, eight 
fixed plates, 34” diameter, seven moveable plates, 23” 
diameter, spaced $” apart. (2) If the above con- 
denser will be suitable for a grid variable-condenser 
in a valve-circuit, if not how many more plates will 
have to be added. (3) What is the cause of a whining 
noise in the "phones on a valve-receiver when the 
awitch-arm of the A.T.I. is off the contact studs. (4) 
If a loose-cou ріеғ with primary 7” long, 5” diameter 
of No. 23 wire, and secondary 73” long, wound 
with No. 26 wire, would be suitable in а valve-circuit 
and what wavelength it would receive. 

(1) `00018 mfds. 

(2) The capacity is too high for this purpose ; 
use about three fixed and two moving plates. 

(3) We are afraid wé cannot explain this without 
detailed examination of set. Effect is probably 
due to local oscillations of some sort in receiver. 

(4) The coupler should be satisfactory, and will 
give about 1,600 ms. under the conditions stated. 

W.H.B. (Castleford) asks (re sketch on 3-valve 
ship amplifier on page 930 of 1920 Year Book) How 
it 18 that second valve alone rectifies, seeing that grid 
and plate potentiala are fired and the same for all 
valves, and that therefore they should all function 
the same way. 

This would be true if all the valves were of the 
same type, but in this type of receiver the first and 
third valves are V24's and the second а Q. By 
choosing valves in this way it is possible to arrange 
that the particular potentials which put No. 2 
at the rectifying point also put No.’s 1 and З on the 
amplifying part of their curves. 

M.B.K. (Taunton) asks (1) Why ts no detector 
required when a tikker is used for receiving C.W. 
(2) He has two crystals and finds that when both are 
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in their best adjustment for a certain type of signal 
each will give better results than the other with different 
signals. He aska the reason for this. 

(1) Tikker should be used with blocking con- 
densers to the 'phones; when tikker contact 
closes, the blocking condenser picks up energy 
from tuned-circuit. When contact opens, the 
charge on the blocking condenser at instant of 
opening, discharges through the telephones, giving 
an impulse to the diaphragm. 

(2) This is due to the fact that the form of the 
wave trains are different from different types of 
sets, and in general the strength of signals will be 
different. The best adjustment of crystals varies 
with strength of signal, and does not usually vary 
in the same way with different crystals. 


NOVICE (Ashford) wishes to make а crystal 
receiving set and asks the following questions :—(1) 
Would a given circuit with an A.T.I., 8" x 34”, 
to be wound with a suitable wire, be satisfactory. 
(2) What advantage would be gained by use of loose- 
coupler, 8 x 34” and 6" x 2", in place of A.T.I. 
in question (1). (3) If his circuit is workable and 
what approrimate range should it give. If not 
suitable for advice as to how to pick up, say, Paris 
and Dutch stations. (4) If a tikker would be suitable 
to receive C.W. on his circuit. 

(1) The circuit is fairly good ; if possible, use 
former of somewhat larger diameter and wind coil 
with about No. 24 wire. You do not need more 
than about 4 volts in the potentiometer. 

(2) Loose-coupler of dimensions shown would 
not improve results. 

(3) To receive up to 3,000 metres you should 
make primary 8” x 6” of No. 24 and secondary 
7'"x 5” of No. 26, with a variable condenser of 
maximum capacity ‘0005 mfds across it. 

(4) C.W. reception with such a circuit could be 
carried out with a tikker instead of crystal, as you 
suggest. It is possible to make a successful tikker 
out of a buzzer. 


E.B. (Sheffield) sends diagram and particulars 
of a valve circuit and also of his aerial, and asks (1) 
For criticism of circuit and coils, and for his maximum 
wavelength. (2) If reaction coils are all right. His 
secondary ta fitted with a hinge and works like a flap 
on to the primary. (3) If a 4,000 ohm single tele- 
phone would do. (4) Is his aerial correct. (5) If 
he would get C.W. and telephony. 

(1) The general arrangement of set is quite O.K., 
but а Q valve will not give satisfactory results for 
grid-condenser rectification with only 50 volts 
on the plate. -At least 200 volts would be necessary 
for this method and preferably more should be 
used. If you can only use 50 volts, use а V24 
valve. You do not give enough information for 
accurate determination of your maximum wave- 
length : for instance, we cannot determine capacity 
of A.T.C. from the mere statement that it has 
eleven plates. However, maximum wavelength 
is almost certainly above 4,000 ms., and may 
be much higher. 

(2) Yes. 

(3) Yes. 

(4) Aerial is bad, having small acute angle at 
down leads. Take lead from other end. 
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(5) Yes. 

( Four questions, please.) 

J.H.W. (Birmingham) asks (1) Where it is 
possible to purchase rotary condenser plates. (2) 
If and where it is possible to get valve filaments 
repaired. 

(1) Enquire of any of the advertisers of parts of 
wireless apparatus in our columns. We doubt if 
you will find many sizes stocked, but the plates 
can be easily cut from thin sheet metal. 

(2) This cannot be done at present. Among 
other things, the difficulty of adequately re- 
exhausting the valve makes it not worth while. 

S.H.H. (Bexley) gives particulars of a one- 
valve receiver and asks (1) If it is suitably wound for 
telephony, as he gets spark and C.W. quite O.K., 
whereas telephony is faint and impossible to tune 
on account of howling, which, on the other hand, 
does not occur with spark and C.W. (2) For size 
of wire, number of turns and tappings for wave- 
lengths from 3,000 to 10,000 məs., for primary and 
secondary wound in the form of a hank. (3) Where 
to obtain book of wireless station call-si 

(1) Circuit should be all right for telephony. 
Poorness of speech and presence of howling are 
due to too tight reaction coupling. Reaction 
should be weakened till set ceases to oscillate—i.e., 
till howl ceases. 

(2) Primary might be 800 turns, mean diameter 
4”, No. 26 wire. Secondary might be 600 turns, 
mean diameter 4”, No. 26 wire. Hank coils will 
not give good results on such a job. 

(3) The “ Year-Book of Wireless Telegraphy,” 
from The Wireless Press, Ltd., 12-13, Henrietta 
Street, London, W.C. 


F.Z. (Paris) asks how to connect up a set with 
following items: Double slide-cou, variable condenser, 
grid-leak, 2 valves, filament battery and resistance, 
H.T. battery and H.R. telephones. (2) Is an 
inductance really necessary for C.W. 

(1) We are afraid items listed would not give 
satisfactory results without additions, one of the 
simplest being the introduction of an intervalve 
transformer as shown in Fig. 2. We should dis- 
pense with grid-leak. 
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Fig. 2. 


(2) We presume you mean а reactance coil. 
This is not absolutely essential with some types of 
receivers (e.g., capacity reactance may be used) 
but for most receivers it forms the most convenient 
and reliable way of setting up local oscillations 
n cessary for heterodyne reception. 
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QUESTIONS AND ANSWERS 


JIGGERED (Tonbridge) sends a large number 
of questions, under four headings, some of which would 
` require much space for adequate treatment. We 
give replies to four' of these questions. (1) Seeing that 
the inductance-capacity ratio of a receiver circuit 
with potentially operated deteclor, should be large, 
why is a condenser introduced and the self-capacity 
of the coil used alone. (2) What ratio of microfarads 
to microhenries is reckoned the maximum limit in 
good practice, in such a circuit. (3) Of what order 
is the self-capacity of an inductance. (4) Can it 
be calculated and treated as a localised capacity to 
give the natural frequency of a coil without additiongl 
capacity, by formula X=1885 y LC. 

(1) As you suggest, a condenser is added for 
convenience of tuning and to limit size of the coil, 
chiefly the former. 

(2) No fixed ratio can be given. In practice 
it is more usual to limit the capacity of the con- 
denser to a maximum of approximately -0005 mfds. 
in any case. : 

(3) This depends on the type of coil For 
single layer of ordinary dimensions, capacity is 
generally only а few centimetres. On the other 
hand for & multilayer coil of considerable size, 
capacity may be of the order of -001 mfds. 

(4) The  self-inductance cannot be easily 
calculated at all accurately, and the results obtained 
would not give satisfactory results in the wave- 
length formula quoted. 


E.J. (Sutton) states that he wishes to introduce 
а second valve amplifier into the circuit shown on 
page 65 of the issue of Lith April, 1920. Не employs 
V24 valves and wishes to use resistance-capacity 
coupling between the circuits. He asks for a diagram 
of the connections showing values of the resistancea, 
etc., introduced. See Fig. 3. 


Fig. 3. 


L.B. (Bath) asks (1) What would be the 
approrimate wavelength reached by a loose-coupler 
of certain dimensions. (2) If galena can be used 
with fine copper-wire contact. (3) If there are any 
advantages in using a battery and potentiometer 
with any crystal besides carborundum. 

(1) You do not give any particulars as to the 
circuits in which the primary and secondary are 
included ; for instance, you do not state capacity 
used with the secondary. The inductances of the 


coils are, primary 815 mhys; secondary, 4,020 
mhys. 

(2) Yes, this is one of the standard forms of 
galena detector. 

(3) Most crystals require а pótentiometer or, 
at any rate, can be improved by its use. Zincite- 
chaleopyrite, molybdenite and galena for instance, 
all work better with potentiometer. 

C. de la B. (Boulogne) asks (1) What is a 
compound-condenser and what is its use. (2) 
Whether we can inform him of tables giving the 
diameters in mms. of SWG sizes of wire, and, further, 
what do the following abbreviations mean, DWS, 
SWG, SSC, DSC, SCC, DCC. 

(1) We cannot say without further particulars. 
The term '' compound condenser ”’ might be applied 
to many different condensers made for many 
different purposes. | 

(2) Tables are given in W. Н. Eccles Handbook, 
B. Hoyles standard tables, Munro and Jamieson's 
Pocket-Book, and elsewhere. Abbreviations mean: 
double-wound silk, standard wire-gauge, single-silk 
covered, double-silk covered, single-cotton covered, 
double-cotton covered, respectively. 

L.A.W. (Yorks) asks (1) What is the longest 
wavelength used at the present time for spark stationa. 
(2) What is tonic-train telegraphy. (3) Describ- 
ing a case in which a set would only give signals 
for a weak value of coupling—no results whatever 
being obtained with tight coupling—he asks tf we 
can explain this. (4) For the natural wavelength 
of a twin-aerial, 98’ high, at one end, and 106’ at 
the other, 215’ long, with down-lead of 60’. 

(1) Probably Glace Bay, 9,000 metres. 

(2) C.W. interrupted by a buzzer. A typical 
form is for the grid-potential in a valve-transmitter 
to be varied by means of a buzzer. 

(3) The result is unusual, and we cannot offer 
an explanation without more detailed examination 
of the set. i 

(4) About 230 metres. 

WATCHMAKER (Liverpool) has a set, some- 
what similar to that described in the April 17th 
issue, constructional article, which gives good results, 
but he finds that if he reverses connections to the 
loose-cou pler secondary, in one direction he gets 
results with normal couplings, and in the other, 
only when the coupling 4s dead weak. He asks 
(1) What is the correct direction to use. He also 
has a pair of basket coils of 150 turns each, which 
give him YN and MUU. He asks (2) If he could 
get Annapolis by using a loading coil with the above 
pair of coils. " 

(1) This is due to the reaction being in the wrong 
sense when connections are in the direction in 
which coupling has to be dead weak. Use the 
other connection. 

(2) If you can get YN you will probably need to 
make a similar coil of about 200 turns, and add this 
to the others in order to get Annapolis. 


A.D.M. (Roehampton) encloses diagram of his 
set and states that he has trouble with howling. He 
asks (1) Is the set wound up in the best way for using 
one Н.Т. and one 4-volt accumulator. (2) How he 
can stop the howling without using two H.T.'s and 
two accumulators. Particulars are given regarding 
the howling. (3) 1f amplifier C Mark 3 (which is 
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embodied in his set), was designed for use with 
power buzzers, and ¿f so whether the primary of the 
first transformer would be correctly wound for use 
with а wireless set. (4) If he should be able to get 
PCGG on a fair*aerial. 

(1) Your set seems all right as far as can be judged 
from a diagram. 

(2) Try inserting the reactance on the earth side 
of condenser B. If this does no good, try reversing 
the connections of some of the transformers. Keep 
amplifier well away from the valve V and the lead, 
joining the anode of this valve to M, clear of the 
“ output ’’ end of the amplifier. 

(3) The amplifier was designed for both pur- 
poses, no alterations required. 

(4) Yes. 

J.S.R. (Spalding) gives a diagram and some 
particulars of a valve-circuit which he has tried to 
make oscillate, without any success. He asks (1) If 
we could suggest why the set does not oscillate. 
(2) What is the general arrangement. (Presumably 
for an oscillating valve). (3) What is the name of 
a station having the call LAF and sending on arc, 
20,000 metres or more wavelength. 

(1) The grid-condenser and leak is not necessary 
to make the set oscillate, and may possibly prevent 
it from doing so. Try removing it and putting 
negative potential оп the grid,(?.e., slightly negative 
to the negative end of the filament). 

(2) There are a very large number of equally 
good arrangements. Yours is about the most 
usual for C.W. reception. 

(3) This is the new French station at Croix 
d’Hins, near Bordeaux, known as the “ Lafayette ”’ 
station. 

A.H.R. (Bow) asks (1) For particulars whereby 
he can construct a transmitting set for a three-mile 
radius, using a frame aerial. (2) For particulars 
of a receiving set of 30,000 metres; he has a three- 
valve amplifier and a frame aerial (100 ft.). 

(1) We are afraid both your questions are some- 
what out of our scope. The ban on amateur 
transmission in this country has been removed 
such a little time that we do not know of any articles 
that have appeared on such a set recently. A 
frame aerial will be very inefficient for trans- 
mission. 

(2) The efficiency of a set at such long wave- 
lengths makes it doubtful if the results obtained 
would repay the trouble and expense of construction, 
particularly as we know of no stations working on a 
30,000 ms. wavelength. If you decide to make it, 
however, tuned-circuit condenser should be about 
“001 mfds., tuned-circuit inductance 300,000 mhys. 
We cannot give data for aerial circuit without more 
information about your frame. 

A.G.S.R. (Chorley Wood) asks for our opinion 
on (1) A crystal circuit. (2) An aerial. 

(1) The circuit should be O.K. if coils are of 
suitable dimensions. 

(2) Aerial is all right, if down-leads are taken 
from mid-point of horizontal span. It would be 
better, however, to take leads from the end of the 
opan nearer to the house, if this can in any way 
be managed. 


E.J.B. (West Norwood) referring to the set 
described in the constructional articles recently, 
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asks (1) If we can suggest the best earth system, 
taking into account the position of his aerial and 
the fact that the nearest water pipe ts 30’ from his 
instruments. He wishes to have adequate. protection 
from lightning. (2) If he constructs a telephone 
transformer as on page 699, March issue, what 
resistance each ear-piece of the telephones should 
be. (3) If an R type valve is suitable as a magnifier 
for this set. | 

(1) Connection with water pipe appears to be 
your best earth. Keep aerial earthed when not 
in use, and there will be little risk from lightning. 
Only other alternative seems to be lowering aerial 
in thunderstorms, but this is not necessary. Avoid 
sharp bends in your aerial and earth leads. 

(2) About 60 ohms per ear-piece. 

(3) Yes. 

M.G.S. (Cambridge) asks (1) What kind of 
tuner for use with a Н.Е. resistance-amplifier 
satisfies the following conditions—(a) Wavelength 
range 3,000 to 17,000 metres, on spark and C.W. 
on P.M.G. aerial. (b) Good efficiency and selectivity. 
(c) Minimum tuning adjustment. (d) Ease and 
cheapness of construction. (e) Adaptability to 
various types of receivers. (2) What would be 
rough dimensions of above tuner. (3) Apparatus 
їз to be installed in the top of a house. Would 
inefficiency result from earthing to the earthed middle 
wire of a three-wire house lighting supply in the 
room. (4) Whether a potentiometer method of 
using the lighting supply for H.T. supply would 
be satisfactory. He complains of induction in trying 
this. 
(1) Your requirements are somewhat compre- 
hensive. We do not know of any specially suitable 
circuit, but should recommend a simple two- 
circuit receiver with a loose-coupler, A.T.C. in 
parallel with A.T.I. and a capacity reactance. 
Condition (е) not quite understood. 

(2) We should not advise boxing up a receiver 
of this type. The coupler will be the largest item, 
and of single layer coils, should be about 30” x 8” 
in plan. The whole receiver might be put on a 
board about 3’ by 2°. If honeycomb or pile-wound 
coils are used size will be considerably less, but set 
will be less efficient. 

(3) You would probably have serious trouble 
from generator noises. 

(4) Scheme should be all right if it is possible to 
eliminate the induction, by using a condenser acrosa 
the H.T. terminals of your amplifier. 
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Marconi's are hardening somewhat апа some 
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NATURAL WIRELESS AERIALS 


By Рнпір R. Coursey, B.Sc., A.M.LE.E. 


OME short while ago considerable 

interest was aroused by ań announce- 

ment from America to the effect that 

during the war it had been found 

possible to employ ordinary trees as 
aerials for the reception of wireless signals. 
Further details of the methods used have 
since become available. 

The moist parts of a tree constitute an 
electrical conductor—one of high resistance, 
it is true, but, nevertheless, one in which 
e.m.f.'s may be set up, and in which currents 
may flow [In an earlier article in this series, 
on the subject of “ Indoor Aerials" it was 
pointed out that a!most any conductor 
possessing capacity to earth might be used to 
form a wireless receiving aerial, From 
this it follows that whether or not we employ 
such conductors as aerials, e.m.f.s must be 
set up in them by every electro-magnetic 
wave in their vicinity—e.m.f.'s 
which simply require detecting 
by some appropriate means to = 
render apparent their existence. 
Аз -а logical deduction from 
these remarks we may infer that 
since the interior parts of trees 
are more or less conductive, 
passing electro-magnetic waves 
should set up e.m.f.’s and: 
currents in them. TN 

This, then, constitutes the ү ^ — 
germ of the idea of using Jos 
trees as receiving antennz, the “ к utes 
presence of the waves and signals Fig. 1. 
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being brought to light by the application of 
suitable detecting apparatus to the parts of the 
tree itself. If oscillations occur in the con- 
ducting interior of thetree it should be sufficient 
to make connection to two parts of the tree— 
such as points near the top and bottom— 
between which an electrical potential differ- 
ence may be set up. “The connection of these 
two points to appropriate radio receiving 
apparatus, which may be tuned 'о the wave- 
length of the signals to. be received, should 
suffice to enable them to be detected, since 
the act of tuning-up the receiver would 
reduce the effective impedance of the shunt 
path through it to a lower value than the 
resistance to earth of the interior parts of the 
tree. 

A sufficiently good connection can easily 
be obtained by driving, some two or three 
inches into the tree at an appropriate height, а 
nail—preferably made of copper—to which 
the wire from the receiving apparatus may 
be connected. Asa result of extensive experi- 
ments carried out by the U.S. Signal Corps, 
it was ascertained that for the most effective 
arrangement the connection from the receiver 
to the tree should be made at some point within 
the area of what would ordinarily be termed 
the “top,” while the second terminal of the 
receiver should not be connected to a nail 
driven into the lower parts of the tree near 
its roots, but to some wire netting spread out 
on the ground, or to a series of wires buried 
in the earth around the tree and forming, 
therefore, an ordinary tvpe of ground con- 
nection (Fig. 1). 

This being the case, it is evident that the 
tree Is then being used as an aerial much 
in the ordinary way, by virtue of the capacity 
of its parts to earth. It differs from the usual 
antennz, however, in that its insulation 
resistance to earth is very poor, since its roots 
effectively connect the lower end of the tree 
to ground. Electrically speaking then, the 
tree and the ordinary antenna may be com- 
pared by noting thatin the latter the receiver 
is Joined in series, while in the former it is in 
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shunt to the antenna. Obviously, for the 
second case, if the point of connection to the 
tree is too low down the majority of the 
current will flow directly to earth, instead of 
through the receiver, so that practically no 
signals will be received. ‘This effect is 
shown up by the curves in Fig. 2, giving the 
observed audibilities of signals when the 
connection was made at various heights. 
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Audibility Curves for large Poplar Tree antenna 
using Heterodyne Receiver with two stage Amplifier. 


From an examination of the test curves that 
have been published giving the results 
obtained by the U.S. Signal Corps, it does 
not seem quite obvious to what extent the 
tree contributes usefully to the reception, 
since evidently the wire connection from the 
tree to the instruments forms a by no means 
negligible aerial, which, moreover, can be 
better insulated when not connected to the 
tree. It is not without the bounds of 
possibility that, in many cases, the leakage 
loss, when using the tree, might overbalance 
any gain arising from the additional aerial 
capacity thereby obtained. 
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AMATEUR CRYSTAL AND C.W. 
RECEIVING SETS 


By W. E. D. 


HE two sets described herein 

have been constructed Ьу 

myself and are both working 

in a very satisfactory manner. 

Taking the older type of 
receiver, viz., the crystal set, this was made 
in 1913 and was brought into use just before 
the late war. 

It consists of a tuning inductance 16 ins. 
long by 4 ins in diameter, wound with 
1 lb. of No. 24 enamelled wire, and is fitted 
with one slider. Тһе loose-coupler, seen 
to the left of the photograph, consists of a 
primary 6 ins. in diameter by 5 ins. long, 
wound with No. 24 enamelled wire and 
also fitted with a slider. “The secondary is 
5 ins. in diameter by 5 ins. long, wound with 
No. 36 enamelled wire. The whole is 
mounted on a brass rod, the primary being 
screwed to an end board secured to a base. 

The condenser across the secondary is of 
the rotary-vane type, and was made from 


particulars recorded in the Wireless World, 
of a pattern designed by the late Professor 
Duddell. It took some months to make, but 
it has never given out, and gives very good 
results. “There is also a variable tube- 
condenser, made from two pieces of brass 
tubing separated by ebonite insulation, suitably 
mounted and joined in parallel, with one 
tuning inductance. 

The blocking condenser is of tinfoil and 
parafin-waxed paper, divided into three 
sections of -0003 mfds., -0002 mfds. and 
‘0005 mfds. respectively. The telephones 
are a pair of Messrs. Gamages and are 2,000 . 
ohms each. 

The whole set is fitted with the usual 
double-pole throw-over switch for putting 
the aerial to earth, and a buzzer is also pro- 
vided for testing the detector. All terminals 
are fitted. їп ebonite, so that no possible 
leakage can take place. 

Before giving a description of the C.W. 


The two sets installed. 
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set perhaps it would be as well to give details 
of my aerial. This is of the inverted Lt 
and consists of two poles 38 ft. high, with 
two wires of No. 16 copper, fitted to insu- 
lated spreaders 6 ft. long. The over-all 
length, including the leading-in wire, just 
equals the prescribed length as laid down for 
amateurs. Two earths are used, one to the 
water main, and another to a plate 2 ft. 
in diameter buried in the earth to a depth of 
2 ft 


When the war restrictions placed upon 
amateurs were removed, I decided to make 
а set capable of receiving C.W., and which 
would be self-contained ina box. Fortunately, 
I had the opportunity of seeing Mr. Stanley's 
volume on oscillation valves, etc., and selected 
therefrom a design from which to build. Being 
` in possession of a small foot-lathe, and having 
a knowledge of tools, etc., the construction of 
the set was not difficult, though I must say 
that at the outset it seemed rather ambitious. 
The set consists of primary and secondary 
coils, each 4 in. by 5in., the formers being of 
well-dried cardboard, treated with shellac. 
The primary is wound with No. 24 D.S.C. 
wire, tapped off to 18 studs ; the secondary is 
wound with No. 30 D.S.C. wire, tapped off 
to 9 studs. "There is also a reactance coil 
23 in. in diameter and wound with about 
100 turns of No. 26 D.S.C. wire; this 
is adjustable to any position in the secondary 
coil. 

The valve is of the French type, and works 
well, off about 5 volts; this is, of course, 
adjustable by means of the filament potentio- 
meter. ‘The latter is of the tubular pattern, 
and is about 6 ohms resistance ; the second 
potentiometer is also tubular in shape and of 
300 ohms. Both wound with Eureka wire. 

The valve-holder is of ebonite, shaped and 
drilled to take the brass tubing, which fits the 
pin-supports of the valves; this is shown on 


the right of the photograph, and is fitted 
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near the ebonite knob of the reactance 
coil. It will be seen that two condensers 
are used, one across the secondary coil, 
mounted on top of the box, and the other 
across the primary, which is inside the box, 
the adjusting knob being fitted through the 


Diagram of Connections of Apparatus, X. being 
modified to suit set. 


ebonite top. These two condensers are 
designed from details given in articles in the 
Wireless World, as is also the telephone 
transformer, which is fitted on the bottom 
of the box in the left-hand side, with a -0003 
condenser across it. The two potentio- 
meters are fitted in the front of the box, 
and the battery terminals, switch and fuse 
are fitted on the top. Thus, by releasing 
two or three external connections, the ebonite 
top can be lifted off the box, and the under- 
side, with its coils and connections, can be 
easily examined. 
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The next meeting of the Society will take place on Nov. 18th, at 8.0 p.m., at the Royal 


Society of Arts, John Street, Adelphi, W.C. 
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NOTES AND NEWS 


Sclentific Appliances. — This firm of electricians, 
opticians and mechanicians have recently published 
& new illustrated catalogue obtainable at 11 and 29, 
Sicilian Avenue, Southampton Row, W.C.1. This 
little book gives full particulars regarding cells, 
wires, insulators, buzzers and other needs of the 
wireless amateur. A special section is devoted to 
wireless telegraphic and telephonic apparatus. 

Amateur Call-signs.—The following additions 
should be made to the list of amateur call-signs, 
given in our issue of October 16th: 2CZ; Mr. 
C. T. Atkinson, Leicester. Hours of working 
(10 watts, spark), 11 a.m.—12 noon, 8—9 p.m. 
(G.M.T.), wavelengths 150 and 180 metres. ЗЕМ: 
Mr. L. Baker, Ruddington, Notts. 2AL and 
2 А М; Marlborough College, O.T.C. 


Devizes Wireless Station (G K U), operating 
on 2,200 metres C.W., is at present engaged in а 
six-hours’ service at the following times: 
midnight—2 a.m., 8—10 am. 4—8 p.m. All 
times G.M.T. 

Major-General Sir F. H. Sykes, C.B.E., 
K.C.B., Q.M.G., Controller of Civil Aviation, in 
his &ddress on October 12th before the Air Con- 
ference, impressed upon aviation transport firms 

* the great importance, in the interests of safety 
and regularity, of every commercial machine being 
equipped with wireless," and quoted as an instance 
of the utility of such an equipment, the recent case 
in which an aeroplane with ten passengers aboard 
was able to ask, from the air, for landing lights, 
when forced to land at St. Inglevert after dark. 

It is interesting in this connection to learn that 
nine of the aeroplanes engaged in commercial 
services between England and the Continent have 
already been equipped with the Marconi wireless 
telephone, and that others are now being similarly 
fitted. 

Mr. А. A. Campbell Swinton, F.R.S., Chair- 
man of the Council of the Royal Society of Arts and 
President of the Wireless Society of London, will 
deliver a lecture on *'' Wireless Telegraphy and 
Telephony " at the Royal Society of Arts, at 8 p,m 
on November 17th. The lecture will be illustrated 
with experiments. 

Scientific and Industrial Research.—The 
Committee of the Privy Council for Scientific and 
Industrial Research has just issued ita fifth annual 
report, (CMD. 905 H.M. Stationery Office. Price 
le. net). The report states that the programme 
of the department can now be classified under four 
main heads, viz., the encouragement of the indus- 
trial research-worker ; the organisation of national 
activities into co-operative research societies: the 
direction and co-ordination of research for national 
purposes, and the aiding of suitable researches 
undertaken by scientific and professional societies. 

FL Weather Reports.—We are given to under- 
stand that as from November Ist at 0000 G.M..T, 
FL weather reports will be sent at the following 
times :— 0245, 0815, 1130, 1415, 1930. The present 
programme of weather reporta will be discontinued 
on the same day. These alterations have not 
yet en confirmed. 

No. 1 (T.) Wireless School, R.A.F.—-It is 
proposed to hold а reunion dinner for all ex-officers 


of the late No. 1 (T.) Wireless School, R.A.F., at 
the Holborn Restaurant, London, on Wednesday, 
December Ist. Tickets may be obtained from 
Flying Officer C. C. Bazell, Flowerdown, Winchester. 
price 12s. 6d. 


The Amateur Position..—With the coming of 
the winter months and the reopening of the amateur 
wireless clubs, we are again able to review the 
position of the amateur in this country. As far 
as we are &ble to gather from our records there 
are in existence no fewer than 57 clubs, formed 
for the purpose of studying апа practising wireless 
telegraphy and telephony. Of these clubs, 25 
are affiliated with the Wireless Society of London. 
The total membership of these bodies would seem 
to be approximately 1,700, but since this figure 
is based upon information gleaned from old reports, 
our approximation must necessarily be short 
of the actual total. Many of these enthusiasts, 
together with some of their respective societies, 
are not only in possession of receiving apparatus, 
but have also at their disposal licensed apparatus 
for transmission. In response to a paragraph 
which appeared in our columns in a recent issue, 
information has reached us which reveals the fact 
that there are 16 stations, licensed to operate 
and transmit for experimental purposes, and though 
this figure would seem to be large, as compared 
with that of twelve months ago, there are still 
many more such stations of which we have no 
record. 


Royal Aeronautical Society.—The Society 
has been informed by the Home Office that it is 
now authorised to adopt the use of the prefix 
“ Royal" in the case of fellows and associated 
fellows. These members will, therefore, be entitled 
to use the letters F.R.Ae.S. апа A.F.R.Ae.S. 
respectively after their names. 

Diplomacy by Wireless.—According to the 
Central News, Sir Auckland Geddes and the 
Ambassadors of France, Italy and Japan, accom- 
panied by Messrs. Colvy and Daniels, and the 
representatives of the International Communi- 
actions Conference, recently left Washington for 
а tour of inspection of the wireless stations along 
the American Coast. The prospects are that 
wireless telegraphy and telephony will soon be 
inaugurated in the daily diplomatic communication. 

Wireless Institute of N.S.W.—The N.S.W. 
founder of the Wireless Institute has been informed 
by the Director of Radio Service attached to the 
Navy Department, that it has been decided not 
to issue licences for the general and promiscuous 
transmission of wireless signals, but where trans- 
mission is necessary to aid scientific development, 
special permission can be obtained. 

Meteorological Reports.—As from Oct. 6th, 
the synoptic reports issued by wireless telegraphy 
from the Air Ministry and Aberdeen will be as 
follows: Air Ministry GFA., 1,400 metres wave- 
length, C.W. at 0205, 0805, 1405, 1905 ; Aberdeen 
BYD., 3,300 metres wavelength, at 0230, 0830, 
1430, 1030 ; the times being Greenwich Mean Time. 
The form of the reporta and the codes will remain 
unaltered. 
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THE PROCEEDINGS OF THE 


WIRELESS SOCIETY OF LONDON 
SOME PERSONAL EXPERIENCES IN CONNECTION 


WITH THE CONSTRUCTION 


AND ACTION OF 


A SIX-VALVE HIGH-FREQUENCY RESISTANCE 


AMPLIFIER ^: 
By M. Снир. 
(Continued from page 552.) 


DISCUSSION 


The President : This very interesting Paper is 
now open for discussion. 

Mr. J. Scott- Taggart: There are one or two 
points in connection with this Paper which I think 
might be raised. In the first place, I do not 
altogether agree with the preliminary theory which 
was presented to us. The curves (Fig. 2) do not 
strike me as being particularly valuable, especially 
as there are no units shown on the anode curve ; 
also, when the author came to the point in connec- 
tion with the use of different values of resistance, 
he seemed to differentiate between high and low 
resistance for different classes of frequencies, and 
stated that a higher resistance could be used for 
longer waves. Since the resistance is not intended 
as a conductor of high-frequency current in any 
way, I fail to see that its value is very material ; 
but, on the other hand, I consider that the higher 
the value the better, whether for long or short 
waves, and his values of 20,000 ohms. are con- 
siderably lower than those usually employed with 
the ES4 valve which I have designed. .I find 
myself that a resistance of about 60.000 to 80,000 
ohms. is usually more suitable. The important 
thing that counts, is not so much the value of the 
resistance, as the impedance which it offers to the 
high-frequency currents in the anode circuits. 
This impedance should be as high as possible. The 
resistance is not at all necessary. 

We could use any form of inductance, provided 
its value is high ; but since we are using а resistance, 
we must make the impedance effect as great as 
possible. The chief way of doing this is to eliminate 
any capacity which would act in parallel with the 
resistance, and so lessen its effective impedance. 
This can be done by lessening the capacity of the 
valve. The particular valves used in the described 
amplifier are not perhaps the best for high- 
frequency work, or at any rate for the higher 
frequencies. This is due to the capacities of the 
electrodes inside the valves themselves, and a 
valve of the RB30 or V24 type is likely to be more 
successful. On the other hand, if we desire to get 
the best results, t.e., the greatest potential difference 
across the resistance in the anode-circuit, we 
should use a valve having a high internal resistance, 
i.e. one having as large a spacing as possible, 
between the anode and filament. When, however, 


we increase this anode resistance, it is natural that 
the potential on the anodes will be decreased, so 
that we will necessarily need an anode battery of 
considerably greater size than would otherwise be 
required. Thus, if we have a battery of, say 
100 volts when using a resistance amplifier, the 
actual voltage on the plates will be approximately 
half that value, viz., 50 volts, so that the greater 
the anode circuit resistance, the bigger will have to 
be the anode batteries, which, of course, i8 most 
inconvenient. 

Another point in the Paper which struck me was 
the description of the use of the potentiometer. 
There is no actual reason given for the way in 
which it works, or the advantages we obtain with 
it. The chief advantage, in fact the only advantage, 
of having the potentiometer in the position shown 
by the author, is that it lessens the tendency of 
the amplifier to oscillate of its own accord. When 
we connect a potentiometer across the filament 
battery and its slider to the grids of the valves, 
any variation of the potentiometer will theretore 
always make the grids relatively positive to the 
negative end of the filament. Consequently, a grid- 
current will be established through the grid-leaks, 
causing a damping effect, and so lessening the ten- 
dency of the amplifier to oscillate. 

There is one attendant disadvantage of doing 
this; since we are damping all the grid-circuits, 
incoming signals will not produce the same effect 
as if there were no damping, so if we desire to use 
the valves of the amplifier to the best advantage 
we will have to eliminate all damping in the grid- 
circuits. Not only will we not have to give them 
positive values by means of the potentiometer, but 
it will be desirable to give them negative values, 
and this may be done by connecting the potentio- 
meter in rather a different position. 

Suppose the valves of a high-frequency resistance 
amplifier are arranged as in Fig. A, in which, for 
simplicity only, three valves are shown. When 
using such an amplifier, the first thing that we 
require to do is to amplify the high-frequency 
currents which are applied to it from the receiver 
circuits L, C. When we have amplified these high- 
frequency currents, the next thing to do is to detect 
them, and this will usually be done in the last 
valve. In Fig. 5 in the Paper* no potential at all 


*See page 547 of Wireless World, Oct. 30, 1920. 
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was applied to the grid of the first valve, con- 
sequently, when signals arrive, а certain amount of 
detection or rectification is bound to occur, and the 
grid-current set up will have а damping effect, 
which is undesirable. 


Fig. А. 


If we desire to limit and decrease the damping 
effect in the grid-circuits, all we have to do is to 
give all the grids a negative potential, orat any rate, 
those grids of the valves which are acting purely 
as amplifiers, t.e., the first five. This may be done 
by connecting all the grid-leaks to the potentio- 
meter. R R are the grid-leaks of, perhaps, 2 
megohms value each. If now we connect all these 
together (including the grid of the first valve), as 
at X Y, and connect a battery B—a single cell 

will do—with its positive terminal to the filament 
. via a b (neglecting for the moment all the dotted 
lines), all the grids will be at negative potential. 
Hence, however, the grid potential, varied by 
the high-frequency currents, will never become 
positive and there will never be any damping in 
any of the first five valves. On the sixth valve, 
however, if we desire to use it as & detector, we 
leave out this battery and connect it either to the 
positive, or negative side of the accumulator, using 
preferably a grid-leak to obtain rectification. In 
addition to connecting the cell B, as described above, 
we can connect a potentiometer in order to vary 
the voltage of the grids, so as to operate all the 
valves at a suitable point on their characteristic 
curve by joining it across the filament battery as 
at e f and taking a tapping d on to it to replace the 
connection a b. We can therefore simply adapt 
the amplifier as described by connecting a grid-cell 
B in circuit with the grids of the first five valves. 

There is still another point which I think might 
be explained a little further, and that is the values 
necessary for the coupling condensers between the 
different valves. The greater these capacities, the 
greater will be the low-frequency pulses which are 
transferred. In the amplifier as described in the 
Paper, the first valve undoubtedly acted as a detec- 
tor, and probably all the other valves also acted to a 
certain extent as detectors; but if we arrange the 
circuits as shown in Fig. A we can limit the first 
five valves to a purely amplifying action, which is 
much more desirable. If, however, we use the 
circuit that was shown us to-night,* there is a 
certain amount of rectification and high-frequency 
amplification in each valve. That has a certain 


*Fig. 5, page 547, Wireless World, 30 Oct., 1920. 


advantage, in that we can differentiate between 
strong and weak signals: strong signals will 
chiefly be rectified on the first valve, but weak 
signals will hardly be rectified at all. 

Now, if the condenser—the grid-condenser or the 
coupling-condenser—is small, the rectified current 
will not be passed on to the next valve, since low- 
frequency pulses find it difficult to pass through a 
small capacity condenser, so that if we have all 
the condensers very small, the high-frequency 
potentials will be d on, but not the rectified 
pulses which are due to the stronger signals. In 
this way, by using very small condensers, we can 


‚ amplify the weak signals to a greater extent than 


the stronger signals. Instead of using condensers, 
perhaps members may be interested to know of 
other methods which have been used to prevent 
the high voltage of the high-tension battery from 
affecting the grids of the various valves. That, in 
fact, is the only reason why we used these coupling 
condensers. It is simply to prevent the potential 
drop across the anode-resistance being communi- 
cated to the grid of the next valve. There are there- 
fore other methods which can be employed, two of 
which are indicated in Figs. B and C. 


If such an amplifier is required for amplifying 
direct-current, or direct-current potentials, the 
arrangement of Fig. A with coupling-condensers 
would be unsuitable, since the condensers would 
not pass on the potential variations. If we left 
them out, and simply connected the anode of each 
valve to the next grid, the grids would all be given 
a potential of about 50 volts. To avoid this we 
could connect an opposing battery in each grid- 
lead ; but since it is very undesirable to use such 
batteries, we can employ the arrangement of 
Fig. B. 

In this diagram the anode or plate battery is 
split into halves and resistances R R, are connected 
in series. The lower half of the anode battery is 
shown at В’ and B^. We can then connect the 
grids of the valves to the junctions The potential 


Fig. C. 


drop across the resistances R and R, will tend to 
make the grids negative; but by splitting the 
anode battery into two, as shown, the points 
X and Y will be kept normally at zero potential. 
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Other methods are sometimes employed, such, for 
example, as that of Fig. C. In this arrangement, 
by adjusting the slider A, the potential across the 
grid and filament of the valve V4 will remain zero, 
or in the neighbourhood of zero. This arrangement 
may not be particularly useful for high-frequency 
current amplification, but there are very many 
applications for valves coupled by resistances, and 
if any experimental work is to be done by members, 
these systems will probably be of use. In con- 
nection with the construction of the high resist- 
ances I have found that blotting-paper soaked 
in Indian ink is probably as good as any. It is 
quite reliable, апа the resistance remains very 
constant under all conditions. If the resistance is 
not high enough, less Indian ink is used ; if it is 
too high, you can give the blotting-paper & second 
soaking or as many soakings as is found desirable. 
Although this is а very cheap method of constructing 
а resistance, probably the best is that which is 
used on most service instruments—the use of 
carbonised cellulose. Cellulose is a material from 
which the filaments of carbon lamps are made, and 
the carbon is obtained by baking this cellulose until 
it is charred. If that process is stopped half-way 
the filament will be half charred, and its resistance 
will be of the value desired in high-frequency 
amplifiers, t.e., about 70,000 ohms. 

In conclusion, I would like to express my thanks 
to the author of this Paper for his many practical 
pieces of advice which he has taught us to-night 
in connection with these types of amplifiers. 

Mr. P. R. Coursey : With reference to the 
remarks of the last speaker, I think I understood 
him to say that the anode resistance of such an 
amplifier would not be carrying any high-frequency 
current. I do not quite see the reason for that 
remark, as it appears to me that there must be 
some high-frequency component glowing in this 
resistance. Otherwise, surely the amplifier would 
not amplify. The object of this resistance is to 
cause the variations of the valve resistance, under 
the effect of the varying potential, to vary the 
current flowing through the anode resistance, and 
therefore, to vary the potential applied to the next 
valve. Hence, unless there is some high-frequency 


component of the direct-current, flowing through ` 


the anode resistance, it hardly seems as if there 
would be anything to pass on to the next valve. 


He also referred to the impedance of this resist- 
ance. I think, in general with most commercial 
examples of anode resistance, the shunt capacity in 
parallel is extremely &mall, and generally negligible. 
In any case, its effect would seem to be rather in 
the opposite direction to that required by Mr. 
Child's remarks, viz., that the amplification of the 
higher wavelengths requires low resistances. If 
there is no appreciable capacity in parallel with the 
anode resistance, at shorter wavelengths, (and 
theréfore higher frequencies), the impedance of the 
condenser would be reduced, and we would expect 
an increase in resistance to be necessary in order 
to bring up the impedance to its original value. 
Mr. Child’s remark about the construction of this 
anode and grid resistance certainly agrees with the 
experience of others in that connection. The more 
usual resistances used in such amolifiers and in 
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service instruments, I think are now available in 
almost any value of resistance one can wish for. 


I recently came across a description of some new 
resistances which have been developed in the 
German research laboratories during the war, for 
higher resistances of this type. They are rather 
interesting, and this particular pattern consists of 
graphite deposited on a glass , Or on one or two 
glass rods, or on a piece of glass rod spiralled up. 
The whole is mounted in a lamp bulb and enclosed 
in hydrogen. Its great feature is that the unit is 
easily replaced. You have only an ordinary lamp 
socket, and can apply any resistance at a moment's 
notice. They have, so the account goes, very con- 
stant resistance values, and will dissipate quite a 
considerable amount of energy, so that there 
should not be any trouble in making them for 
carrying anode currents of quite considerable 
magnitude. The type of construction that has 
been described seems very simple, and it might 
be worth while if some of the manufacturers in this 
country took up the construction of a similar type 
of apparatus. 


The value of 20,000 ohms. for the parallel 
resistance also struck me as rather low, and I 
certainly think that from 50,000 to 100,000 is a 
more likely figure. In connection with the use of a 
grid-potentiometer it may sometimes serve to 
balance out any voltage-drop which may occur in 
the resistance of the grid-circuit of the valve. 
Particularly is that the case when receiving C.W 
However much you make the grid-potential 
negative, unless the anode-current is stopped 
altogether, there must be some current flowing 
through the grid-circuit, and therefore, there is 
always & grid damping, as well as some potential 
drop in the grid-resistance. This, therefore, changes 
the operating point on the characteristic of the 
valve, depending to some extent upon the strength 
of the incoming C.W. If the C.W. is very strong 
under certain conditions and the grid-resistance 
very high, it will shut down the valve entirely by 
making the grid very negative. In that case, how- 
ever, the use of a potentiometer connected in series 
with this resistance, might be valuable to partly 
balance out that effect and to bring the valve nearer 
its original operating point. The author's remarks 
as to inductively-coupled amplifiers versus resistance 
and capacity-coupling are interesting and, I think, 
bear out the generally accepted practice. It is 
always taken that the construction of inductively- 
coupled amplifiers is very difficult, and this, in 
fact, is largely because with such inductive-coupling 
the amplifier is more sensitive, since the grid voltage 
is stepped up by the windings. Hence, by using 
perhaps three valves, one might get as good results 
as with six in a resistance amplifier. Hence, to use 
six valves in а transformer-coupled amplifier there 
is much greater tendency to oscillate than in the 
resistance capacity-coupled instrument, and they, 
therefore, are more difficult to handle and to get 
to work properly. The chief point is to get sufficient 
resistance into the windings, otherwise the whole 
apparatus becomes very unstable. 

Mr. G. G. Blake: I should like to thank 
Mr. Child for his Paper, which I think is & great 
help to those who are trying to make high-frequency 
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amplifiers. The first point which occurs to me is— 
these are practical points with regard to the working 
of the apparatus—is the amplifier used with the 
valves on their sides, because having been using 
some ES2 valves myself and using them on their 
sides, I find that the filaments tend to bow. With 
regard to the oscillation point, there is & certain 
critical point, which he has explained to us, where 
the valves commence to oscillate. Recently we 
have been trying to pick up the Dutch station 
PCGG on Thursday nights, and the whole difficulty 
seems to be in getting just outside the critical 
point. I should very much like to know if, with 
this amplifier. there is & comparatively large space 
just off the oscillating point, or whether the 
adjustments are critical. 


Mr. J. Scott-Taggart (communicated): The 
remarks of two of the speakers seemed to show some 
misunderstanding of my comments on the theory 
of the anode resistance of a resistance amplifier. 
. The speakers have considered it as a conductor of 
high-frequency current, whereas I consider it 
should be regarded as an impedance across which 
high-frequency potentials are produced and then 
communicated to the grid of the following valve. 
There is no question that the higher the impedance 
the greater will be the potentials communicated to 
the grid of the succeeding valve. We can substitute 
for the resistance a very high impedance choke 
coil, which would obviously be unsuitable for the 
passage of high-frequency current, yet very effi- 
cient results are obtained with it. Although there 
is certainly a direct current and high-frequency 
component in the anode circuit, yet it is always 
possible to resolve these two components into 
separate paths in parallel, one for D.C. and the 
other for H.F. 


The President: I would like to say that 
I consider this Paper to be of a character we 
particularly want. I think it is very desirable 
that this Society should have Papers of this kind, 
in which the practical difficulties of making these 
instruments are gone into. Such Papers as these 
are very helpful to amateurs who wish to make 
their own apparatus. Personally, I happen to be 
very much interested, because, as the author of 
the Paper mentioned, I made one of these resistance- 
amplifiers some considerable time ago. In my case 
I never had any trouble with the resistances, 
because I bought them. They were the resistances 
which are made of partially carbonised filaments, 
and have never given the slightest trouble. I have 
got a number of them of different sizes, and they 
are perfectly reliable; not one of them has ever 
given out or become noisy. I may say I have 
tried a great many experiments varying the resist- 
ance, but I have never found that even varying it 
within considerable limits made much difference. 
I sometimes thought one was a little bit better 
than another, but you can vary them 20 or 30 per 
` cent. or even а little more without the difference 
being appreciable. 

One thing of importance I found, and about 
which I would warn those people who wish to make 
resistance amplifiers, is the relative positions of 
the different parts, particularly if they are crowded 
in a box, for this makes an enormous difference. 


In the instrument I made I first of all laid it out 
on a table, and I got entirely different results from 
when I tried to put it into a box, as the capacity 
effects, owing to the parts being near together, 
were then very considerable. 

In getting one of these instruments to work 
properly it is very important to arrange the different 
portions so that they do not re-act upon one 
another, and the self-heterodyning properties of the 
instrument, I think, depend upon that very largely. 
If the parte are fairly wide apart the instrument 
will not self-heterodyne without capacity re-action, 
but if, as I said before, they are crowded into a box, 
the proximity of the different parts produces 
re-action all the time. I think this also has a good 
deal of effect upon the quality of the articulation 
one gets when these instruments are used for 
receiving speech. I think, as is well known, in order 
to get speech, one must on no account have the 
apparatus oscillating or near the oscillating point, 
and therefore, to get good articulation, it is neces- 
sary to be very careful that the different parts of 
the instrument do not re-act upon one another. 

I am sure I am voicing the wishes of all present 
when I say that we are very much obliged to Mr. 
Child for the very interesting and instructive 
Paper, and I will now ask him to reply to the 
discussion. 

Mr. Child : In regard to the remarks made by 
Mr. Scott-Taggart, about no units being shown on 
the anode-current curves in Fig. 2, I think that 
must be purely an oversight of his. I think he will 
see that there is a voltage marked on each plate- 
current curve. 

Mr. Scott-Taggart : I meant galvo’ deflections 
instead of milliamperes. 

Mr. Child : Galvanometer deflections are shown, 
because it is only intended to get a comparison of 
the effect of one plate-voltage with another at a 
given filament potential. I give the diagram, 
because, incidentally, it shows, when you come to 
study it, that there is a critical external resistance 
when put in series with the plate of the valve, 
which gives a maximum change of voltage when the 
grid potential is altered by a given amount. I do 
not agree with Mr. Scott-Taggart in regard to the 
question of his theory. With regard to the use of 
the resistances, I am inclined to agree with Mr. 
Coursey, that there must be some high-frequency 
component passing through them, and if that is - 
the case, it follows that if you make your resistance 
very high, which has been suggested for very short 
wavelengths, they must have the effect of tending 
to "smooth out," as I have expressed it in the 
Paper, the varying potentials which will occur in 
these circuits, and thus we do not get a transfer 
of potential from the plate of one valve to the 
grid of the next to the same extent as we should get 
if a lower resistance were used. With regard to the 
question of grid control raised by Mr. Scott-Taggart, 
I understood him to suggest that in the case of 
Fig. 5, the grid potential of the first valve was 
controlled. As & matter of fact, the first valve is not 
controlled, but I mentioned that it could be controlled 
by the use of an external potentiometer if necessary. 
I have found in practice with this particular instru- 
ment that it is not necessary as a rule to use а 


519 


NOVEMBER 13, 1920 


potentiometer, and that you get very good average 
results without any external potentiometer on the 
first valve; but, of course, it can be added, if 
desired. Again, if it is necessary, one can put in 
а leaky grid-condenser, and thus get rid of the 
resistance of the grid-circuit in that way. 

With regard to the possible methods which 
Mr. Scott-Taggart showed in his diagrams (Figs. 
A, B and C) of doing away with the coupling 
condensers, I think it would be rather а waste of 
time to try and experiment with plate batteries, 
and I think we would get into very serious diffi- 
culties if more than one or two valves were employed 
in getting the necessary accuracy of adjustment ; 
and, further, I think it would be necessary to employ 
a prodigious number of batteries before we finally 
got any results. 

With regard to the question of resistances, I have 
also tried blotting-paper. I did not go into all the 
different materials that I have tried to get the 
resistances satisfactorily, but I quite agree that 
blotting-paper with Indian ink will give good 
results. One difficulty I have found with it, how- 
ever, and which I could not satisfactorily solve, is 
getting reliable contacts. It is not а very mechanical 
substance to work with. When you have blotting- 
paper it is likely to get destroyed mechanically, 
and that is why I ultimately used slate, because it 
is а fairly strong mechanical material in a sense, 
and although we know it is brittle, once it is mounted 
up and fixed in ап instrument it stands a good deal 
of knocking about. They are only very short 
pencils, about one inch long, and therefore I have 
found that slate is a very good material to use ; 
but I certainly do not recommend ebonite. This 
seems a most unsuitable material for rubbing 
graphite on. Of course, I am very glad to hear 
that it is possible for us to buy resistances nowadays 
at а reasonable price, but, as I said, I started this 
amplifier in 1919 and I could not get these cellulose 
resistances at that time—at any rate, not for the 
values I required. 

With regard to Mr. Coursey's remarks about the 
use of the potentiometer in the grid for adjusting 
the grid voltages, I quite agree that, in C. W. work 
particularly, if you do not have a potentiometer, 
there is а great tendency for your valves to stop 
oscillating after the first few seconds. After & short 
period the whole thing seems to shut up, so that the 
potentiometer is certainly a useful thing in keeping 
the grids sufficiently positive, and thereby ensuring 
that there is an absorption of the energy in that 
circuit. 

With regard to Mr. Blake’s remarks, I do not as 
a rule use the amplifier on its side, although it can 
be so used. I have used it satisfactorily that way. 
Personally I am using the ES4 valve, which Mr. 
Scott-Taggart designed, and he will probably be 
able to tell Mr. Blake some of the peculiarities and 
the difference in mechanical construction, if any, 
between the ES2 and the ES4. I have used the 
instrument in a horizontal position, and have not 
found any trouble; but I can tell you of one little 
tip which, perhaps, might be useful to know with 
regard to the bending or sagging of the filament on 
to the grid. I have found such sagging has happened 
in one er two cases, and that the valve has ceased 
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to function entirely ; but by lighting the filament 
and making it fairly bright, and then carefully 
tapping on the glass of the valves, right opposite 
the position where the filament is sagging, it can 
be gradually worked back into the middle, and it 
becomes remarkably straight. I have done this in 
more than one case, and found that the valve has 
been good for quite a long period afterwards; but 
obviously you must be careful to light up the 
filament first. 

With regard to the question of the point of 
oscillation, I have found that if you are listening 
for speech, and the amplifier is tending to oscillate, 
if you couple up the circuit a little bit tighter with 
the aerial circuit, or perhaps alter the tuning very 
slightly off the aerial circuit, this can be got over. 
That seems to have a very desirable effect. 

I do not know whether Mr. Blake is using coupled 
circuits of the ordinary type, but if he is, he will 
find that he will be able to get over that difficulty 
by adjusting the coupling. Evidently the extra 
capacity between the aerial circuit and the secondary 
circuit which is made, stops the oscillating he 
complains about. 


The President: I will ask you to accord a 
very hearty vote of thanks to Mr. Child for his 
Paper. 

The vote of thanks was carried. 

The President: Before we break up the 
meeting and see Mr. Child’s apparatus, I understand 
that Mr. Coursey would like to say a few words 
on the proposed attempts of trans-Atlantic amateur 
stations to transmit to this country. 


Mr. P. R. Coursey : For some time past there 
have been a number of rumours of American 
amateur wireless enthusiasts, who are trying to 
bridge the Atlantic by getting into touch with 
experimenters over here, and some of us may have 
noticed a preliminary notice in The Wireless World 
in the September 18th issue. I am, fortunately, 
now able to amplify that a trifle more. Mr. Sleeper, 
in New York, has arranged, or is proposing to 
arrange, a test between the American amateurs 
and the British. As most of us know, the American 
amateur is in a much more fortunate position than 
we are, Owing to the fact that he can sometimes 
get licences up to as much as 1 kilowatt for short 
wavelengths. We are limited to 10 watts over 
here, so that there is no question of trying to signal 
back the other way. 

I have had a number of letters from Mr. Sleeper 
on this subject, and he has asked me to boost-up 
some interest in this country in the tests. I hope. 
therefore, that all members of this Society and of 
the affiliated clubs, will assist in whatever way 
they can. 

It is proposed that on or about February lst 
next, the most powerful amateurs in and around 
New York and near the Atlantic seaboard shall 
transmit programmes at scheduled times, and it is 
hoped that members of this and other wireless 
clubs who have sensitive receiving apparatus, will 
listen-in for them. The programmes for transmission 
have not yet been fixed, as at present the position 
of affairs is that they are simply asking in New 
York for entrants for the tests, and we shall hear 
later from Mr. Sleeper what luck he has had in 
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securing them, although I feel quite sure there will 
be quite a number entering for the test. If anyone 
is interested in this country I should be very glad 
if they would communicate with me as soon as 
possible, because if it is going to be carried out it 
wil be necessary to arrange some programme 
convenient to workers in both countries. 

There is another point, too. The transmission, 
of course, would be on about 200 metres, so that 
we shall not only be engaged in some work very 
interesting to ourselves, but in all probability we 
may gain some useful scientific knowledge as to 
the capabilities of these short waves of traversing 
long distances. At first sight it may seem a little 
bit too hopeful to try and get an amateur station 
over 3,000 odd miles, but recent tests have shown 
that а -kilowatt telephone set has been heard 
2,000 miles, so that, if a 3-kilowatt telephone will 
cover that, a 4-kilowatt C.W. set might be expected 
to go considerably farther, and a 1-kilowatt might 
be assumed to have some chance of reaching us. 

That raises the point as to whether it would be 
possible to effect sufficient co-operation through 
this Society and the affiliated clubs so that, during 
the transmission times from America anyone in this 
country who has a licence for transmission purposes 
on short wavelengths, about 180 metres, shall 
certainly not radiate anything during that period. 

If there is any amateur in this country sending 
out at 180 metres I do not expect there will be any 
possibility of being able to amplify up the signals 
sufficiently to get New York; but if we can come 
to some arrangement so that such transmissions are 
stopped voluntarily during this period we might 
have some hope of interesting work. Those of us 
who have valve amplifiers, I hope will co-operate 
in the scheme. I am sorry not to be able to announce 
anything more definite as to times of transmission, 


but I hope to be able to do so at a later date: and 
meantime I hope anyone interested will communi- 
cate with me at the following address: The Radio 
Review, 12-13, Henrietta Street, W.C.2. 

It is no good doing any work on our own. If we 
are going to do anything, we must co-operate. 
The tests, as preliminarily announced, are intended 
to be open to amateurs only, so as to cut out 
any large wireless companies with almost un- 
limited funds, who could, perhaps, put on 
several dozen valves to get through. Of course, 
there is no objection to employees of wireless 
companies taking part, if they so wish, but it is 
intended to be understood that they should do it 
entirely on their own initiative. The test will, of 
course, have to be carried out at night, and that will 
be rather late for us. It will mean 11 or 12 o'clock 
over here at the earliest. Perhaps it will be worth 
while if the members of the Society can discuss it 
further to save time. 

The President: At this late hour I think the 
most we can do is to say that, I am sure, the Society 
generally will be ready to co-operate in these tests, 
and we shall be glad to hear—there is some little 
time between now and February— when things are 
& little more definite. 

I have to announce that the twenty-five gentle- 
men who were up for ballot have all been elected. 

With regard to the next mecting, the date of 
that and the Paper to be read have not yet been 
fixed, but notice will be sent out in the usual way. 
I &m asked to say that we are not very full of 
Papers at the present time, and the Hon. Secretary 
would be very glad to have any suggestions from 
any member with regard to Papers or exhibitions 
of apparatus or anything of the kind that they 
think would be of interest to the Society, to bring 
up at subsequent. meetings. 


THE MOST EFFICIENT METHODS OF RECEPTION 
OF SHORT WAVES BOTH SPARK AND C.W. 


A meeting of the Society was held at the 
Institution of Civil Engineers on Friday, 
October 29th, the President (Mr. A. A. 
Campbell Swinton) in the chair. After the 
minutes of the last meeting had been read by 
the Hon. Secretary, and confirmed, the 
President then called upon Mr. Р. К. 
Coursey, B.Sc., A.M.LE.E., to open the 
discussion. 


Mr. Philip R. Coursey: Troubles in the 
reception of short wavelength signals, and by these 
I mean wavelengths less than, sav, about 250 
metres, may be of two kinds— difficulties of tuning 
and difficulties of amplification. Of these the 
former may be overcome by proper design of the 
circuits, but the latter are not quite so easy to 


remove. In connection with the design of the 
tuning circuits themselves, undoubtedly the great 
feature to aim at is simplicity, as on account of 
the high frequency of the currents with which 
we have to deal, the effects of undesirable stray 
capacities are usually only too prevalent. АП 
coils and condensers should be kept well insulated 
from earth, and should be spaced apart from one 
another, keeping all connecting leads as straight 
and free as possible. 


The accurate tuning of а circuit for short wave- 
length signals involves primarily two difficulties— 
firstly, that due to the comparative sharpness of 
resonance, on account of which, when using 
ordinary patterns of variable condensers, it is not 
easy to pick up the desired signal, or to tune it 
accurately when once heard; and, secondly, one 
intimately connected with the first, the variation 
of tuning brought about by the capacity of the 
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operator, to the apparatus and to earth when 
effecting the tuning operations. 

Both of these can be reduced by providing the 
tuning instrumenta (condensers or variometers) 
with long handles and fine adjustments, so that a 
more accurate setting is possible, and, at the 
same time, the operator's hand із kept further 
away from the metal of the gear. The 
second difficulty can reduced by electro- 
statically shielding all coils and condensers within 
an earthed metallic case. This, however, is liable 
to seriously increase the losses in the circuits. 

It is, however, not proposed here to deal any 
further with this aspect of the question, but to 
describe briefly one method of reducing the diffi- 
culties of amplifying these signals. 

With amplifiers as generally made, the magnifica- 
tion of very high frequency, or short wavelength 
currents, is not nearly so efficient as for the longer 
wavelengths. For instance, at our last meeting, 
. Mr. Child mentioned that the instrument he 
described was best suited for wavelengths of 
1,000 metres or over, and this sort of thing applies 
usually to most forms of.this type of amplifier, 
using resistance-capacity couplings between the 
valves. The resistance-coupled amplifier, although 
undoubtedly the simplest to construct is, unfor- 
tunately, much less sensitive for short wavelengths. 
whereas, of course, the inductively-coupled instru- 
ment can be designed to have its maximum sensi- 
tiveness at almost any desired wavelength. (Fig. 1.) 


WAVE LENCTH 


Fig.l. Diagram showing the amplification obtain- 
able with different types of amplifier and its variation 
with the wavelength of the signals. 


In addition to sensitiveness we want also great 
selectivity, to cut out interfering signals of nearly 
the same wavelength, and, therefore, the simplest 
arrangement would be to use a tuned amplifier 
of two or three stages, were not the tendency 
to self-oscillation rather great. However, if one 
definitely gives up the idea of putting the instru- 
ment in a box, and has the space available to spread 
out the valves sufficiently, it is possible to obtain 
a workable apparatus. A suggested arrangement 
is given in Fig. 2. 

‘In this diagram the anode circuit of each valve 
is shown as including a tuned circuit (C, L, and 
C, L, respectively). The coils of these circuits 
provide the coupling with the next valve. The 
grid coils could be tuned, but usually if this is 
done when using а common Н.Т. battery con- 


tinuous oscillations are set up. The whole appara- 


tus should be well spaced out, and only just 
sufficient coupling arranged between L, L, L; L,, 
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and L, L, to pass on the impulses to the next 
valve. The tendency to oscilate can thus be 
kept under control, but the apparatus is even 
then a little difficult to operate. 

For these short wavelengths it is usually best 


Fig. 2. Schematic arrangement of short-wave 
amplifier with tuned £ntervalve couplings. 


to employ the simplest type of winding—i.e., 
single-layer pancake or solenoid—for all the coils, 
as these give greater efficiency than special multi- 
layer windings, such as the honeycomb or other 
lattice coils. 

As an example of what may be accomplished 
in this way, Capt. H. J. Round, during the war, 
successfully used a 22-stage inductively-coupled 
amplifier, which had extreme selectivity and 
enormous magnification on short wavelengths. 

It may be of interest, however, to describe a 
method by which an ordinary amplifier and receiver 
designed for longer wavelengths may be employed 
for the reception of short wavelength signals 
The principle of the arrangement has recently 
been patented by E. H. Armstrong,* and consista 
in heterodyning the incoming signals (by means 
of an ordinary type of separate heterodyne), 
not so as to give audible beats, as is usually done, 
but to give beats of a radio frequency lower than 
that of the incoming signal. These beats may 
then be treated as an incoming signal of longer 
wavelength, and amplified and detected in the 
usual manner. 

For instance, take the case of 200-metre signals. 
The oscillation frequency is 1-5 million per second. 
If we heterodyne these with a local oscillation, 
having а frequency of 1-4 million (wavelength = 214 
metres), the frequency of the beat currente will be 
100000 ~, which corresponds to a wavelength of 
3,000 metres. Similarly, any desired beat current 
wavelength could be chosen. Thus, an ordinary 
type of resistance-coupled or transformer-coupled 
amplifier may then be used to magnify up this 
beat current before detection. The last pert 
of the apparatus may thus consist of our ordinary 
receiving and amplifying apparatus. Arranged 
in the simplest possible way, we then get Fig. 3. 
In this diagram the aerial circuit A L, E is tuned 


*British Patent 187971, July 9th, 1919. (Convention 
date December 30th, 1918); French Patent 01511 (Filed 
December 30th, 1918. Published April 13th, 1920). 
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up to the 200-metre wave in the 
usual manner by adjusting the value 
of the coil L,, and the secondary 
circuit, L, È, of the 200-metre 
tuner, is likewise brought into 
resonance. 

The ends of this secondary circuit 
are connected across the grid and 
filament of the valve V,, the grid | 
condenser C, and leak R, being ` 
interpoeed in the usual manner. 
If a pair of telephones were 
inserted at T in the plate circuit of 
this valve, signals (if strong enough) 
would be heerd in the ordinary 
way, the valve V, serving as the 
detector. 

The valve V, is arranged as a 
separate heterodyne, so that oscil- 
lations are set up in the circuit L, 
C, This heterodyne may Бе 
an entirely separate unit, or, for 
convenience, may be fed from the 
same filament and H.T. batteries 
in the manner ~ indicated. It 
should be loosely coupled to the 
aerial circuit. Hence, the valve V, 
is traversed by the oscillations of 
both frequencies, and beats are 
thus set up. The circuit L, C, is 
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tuned to this beat frequency, which, Fig. 3. General arrangement of apparatus, with supersonic heterodyne, 
for convenience, we may adjust to to enable long-wave receiver and amplifier to be used for short-wave work. 


somewhere about 100,000 ~ , во 
that L, C, and L, C, will both be tuned to &bout 
3,000 metres wavelength. A certain amount of 
extra regenerative amplification may be obtained by 
inserting an additional coil L, and tuning condenser 
C, in the plate circuit of V,, and tuning them to the 
frequency of the incoming signals. This condition 
is not, however, essential to the operation of the 
apparatus. To the terminals С and F, any ordinary 
ү of amplifier and detector may be joined. 

rom the points X. Y then, we are using an ordinary 
receiving tuner amplifier and detector, suitable 
for, and which may be tuned to а wavelength of 
somewhere about 3,000 metres. 

Some such arrangement as this, whereby we 


may use our existing long-wave amplifying and 
detecting apparatus for the reception of 200-metre 
waves may prove very useful in long-distance 
tests, such as the trans-Atlantic ones on 200 metres 
which are now being organised, as by this means 
it is possible to avoid the use of a quantity of 
special high frequency amplifying apparatus. The 
proper adjustment of the apparatus may, perhaps, 
involve some little trouble, but once the correct 
values are found, by means of a local buzzer source 
of 200-metre waves, or by an oscillating waveme ter 
excited by a valve, it should be easy to work with. 
The method is applicable to either spark or C.W. 
reception, but is naturally best for the latter. 


(То be continued.) 


WIRELESS CLUB REPORTS 


Wireless Society of London. 

On October 19th the above Society held its usual 
monthly meeting, at the Institution of Civil 
Engineers, when a discussion took place dealing 
with “ The moet efficient methods of reception of 
short waves, both C.W. and spark." On the after- 
noon of the same day, & party of 30, formed from 
members of the Society, visited the Lots Road 
Generating Station. Members are reminded that 
. subecriptions are now due, and should be sent to 
the Hon. Treasurer, in order that à new membership 
card may be issued for the year ending September, 
1921. Hon. Secretary, Mr. L. McMichael, 32, Quex 
Road, West Hampstead, N.W.6. - 


Manchester Wireless Society. 
(Affiliated with the Wireless Society of London.) 
On September 25th the members visited Stuart 
Street Generating Station, Manchester, by kind 

rmission of the Chief Electrical Engineer, Mr. 

. 8. L. Pearce, C.B.E. They were conducted 
by Mr. D. J. Davies, one of the station engineers 
and a member of the Society, assisted by one of 
the attendants. The visit proved very interesting 
and instructive, and it is to be hoped that: many 
more will be arranged during the session. 

On October 6th the usual meeting was held at 
the club-rooms, and Mr. H. A. Blackburn led a 
discusion on valves. 
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On October 13th & lecture on Inductances had 
been arranged to be delivered by Mr. Evans, 
the Hon. Secretary ; but, unfortunately, inclement 
health intervened, and the lecture was therefore 
postponed indefinitely. It is hoped that the Hon. 
Secretary will be sufficiently recovered to give his 
lecture during the course of the next few weeks. 

October 20th.— During the previous week ex- 
haustive experiments had been carried out by 
several members with а trans-ocean set, loaned by 
Capt. J. E. Wilkes, of Coddington, Newark-on- 
Trent, and excellent results were obtained, which 
justified the report issued with the set. 

Another set, kindly lent by Mr. Varetto, à member 
of the Society, was also on view, and considering 
the size of the instrument and the fact that Mr. 
Varetto had made it himself, the signals obtained 
were quite good. It is hoped to provide other 
demonstrations with home-made sets. Hon. Secre- 
tary, Mr. Y. Evans, 7, Clitheroe Road, Longsight, 
Manchester. 

Sussex Wireless Research Society. 
(Affiliated with the Wireless Society of London.) 
The winter session of this Society opened on 

Thursday, September 30th. Owing to'the in- 
clement weather the attendance was not very 
large, but useful work was done in testing a new 
long-wave set which has just been installed. This 
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This very fine collection of apparatus is installed at Cottesmore School, Upper Drive, Brighton, where the 
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Capt. E. A. Hoghton, F.P S.L., gave & lecture 
on the ** Conduction of Electricity through Gases,” 
which was profusely illustrated with excellent 
experiments with vacuum tubes. The history of 
this subject was traced and very fully explained 
from the time when Sir William Crookes and Sir 
J. J. Thompson made their experiments. 

The Hon. Secretary. Mr. J. E. Sheldrick, B.Sc. 
(Eng.), Lond., 35, Southdown Avenue, Brighton, 
will be pleased to hear from anyone in Sussex 
desirous of becoming a member of the Society. 

Sheffield and District Wireless Society. 

(Affiliated with the Wireless Society of London.) 

The annual general meeting was held on October 
7th, when the following officers were elected for 
the ensuing year: President, H. E. Yerbury, 
M.Inst.C.E., M.LE.E.; Vice-Presidents: E. H. 
Crapper, B.Sc.Eng., M.I.E.E.; W. E. Burnand, 
A.M.I.E.E. ; H. Greaves ; D. G. Jones, A.M.I. E.E. ; 
F. Lloyd; J. Patrick, A.M.LE.E.; J. Ward; 
A. J. Ward; H. West, A.M.I.E.E.: Hon.. Secre- 
tary, L. H. Crowther, A.M.I.E.E. ; Hon. Treasurer, 
С. H. Hainsworth, A.M.L E.E. ; Executive Com- 
mittee: Messrs. D. G. Jones, J. Patrick, W. A. 
Ward, F. Adcock, L. Johnson, and W. F. Boyd, 
together with the President, Hon. Secretary and 
Hon. Treasurer. 

Prior to the election of the above, the Hon. 
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Sussex Wireless Rescarch Society holds its meetings, and represents a portion of the apparatus at the 
disposal of its members. 


set has a range of 1,000—17,000 metres, and in 
conjunction with a six-valve amplifier, Brown’s 
relays and loud-speaker, signals from Hanover, 
Carnarvon, Lyons, Budapest, etc., were deafening. 
Atmospherics were also apparent. 

It was decided to continue to hold meetings 
weekly, the evening to be Wednesday instead of 
Thursday. 

On Wednesday, October 6th, it was announced 
that Dr. W. Mansergh Varley, M.A., D.Sc., Ph.D., 
Principal of the Brighton Technical College, had 
accepted honorary membership of the Society. 
Two new members were also introduced. 


Secretary gave a report on the past year's work, 
showing the remarkably good attendance of the 
members at all the meetings, and the keen interest 
evinced in the series of lectures. | 

The disadvantages of the temporary club-room 
precluding the installation of permanent apparatus, 
was also touched upon, and was followed by the 
announcement of an offer received from the Vice- 
Chancellor of the Sheffield University, to provide 
a room in the Electrical Department at St. George's 
Square for the purpose of the Society's weekly 
meetings, permission to erect an aerial being also 
given. 
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Several applications for membership were 
received, and an appeal was made for all amateurs 
interested in wireless matters to join the Society, 
and thus help to strengthen the amateur movement 
throughout the country. 

The first meeting in the new club-room was held 
on Friday, October 15th, when an exhibition of 
apparatus was held. Some sixty members were 
present and opportunity was taken to renew 
acquaintances and exchange experiences. 

A splendid series of fortnightly lectures has been 
arranged, details of which, with all information 
regarding the Society, may be obtained from the 
Hon. Secretary, Mr. L. H. Crowther, 156, Meadow 
Head, Norton Woodseats, Sheffield. 


Southport Wireless Experimental Society. 
(A ffiliated with the Wireless Society of London.) 


The usual weekly meeting of the Society was 
held on Tuesday, October 19th, the President 
(Mr. E. R. W. Field) being in the chair. 

A room has now been procured as the Society’s 
meeting-place, and in a'short time it is hoped that 
with the P.M.G.'s permission instruments may be 
installed. 

Friday evenings have been fixed as nights devoted 
to beginners, Tuesday evenings being open for 
general discussions, papers, etc. 

A letter re — trans-Atlantic transmission by 
American amateurs was read, and, after a little 
discussion, it was decided that all members would 
co-operate in the scheme. 

During the past few weeks several new members 
have been enrolled. Prospective members . are 
invited, and particulars may be had on application 
to the Hon. Secretary, Mr. H. Sutton, 68b, Marsh- 
side Road, Southport. 


The Manchester Radio and Scientific 
Society. 

(Affiliated with the Wireless Society of London.) 

А meeting of this Society was held on Wednesday, 
October 13th, at the club-room in the City School of 
Wireless, High Street, Manchester. A good number 
of enthusiastic amateurs were present, and various 
members were elected to certain vacant offices. It 
has been proposed to hold a social evening about the 
end of Museos, and many other arrangements 
are being made for an exceptionally good session. 

It was most successfully demonstrated that a 
three-valve amplifier, using Н type valves, could be 
made to oscillate with only 15 volts on the plates. 
Very loud C.W. signals were received from various 
commercial stations. The wiring circuit of a simple 
telephone set was also described. А small De 
Forest duo-lateral coi! to work up to 4,000 metres 
was exhibited by one member. 

This session promises to be an exceptionally 
good one, and new members will be most welcome. 
All communications should be addressed to the 
Secretary, Mr. P. Thomason, 7, Brazennose Street, 
Manchester. 


Liverpool Wireless Association. 
(Affiliated with the Wireless Society of London.) 
A meeting was held on October 13th at the new 

club-room at the Royal Association, Colquitt 
Street, when an address was given by the President, 
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Professor E. W. Marchant, D.Sc., on * The Most 
Useful Things, from a Scientific Standpoint, that 
an Amateur can Observe." Dr. Marchant dealt 
with the variation in signal strength and range, 
freak results, directional finding and errors. The 
question of American amateurs attempting to 
transmit to England was discussed. and it was 
agreed to co-operate in the scheme. 

On December 22nd (by invitation of Professor 
Marchant) the members are to visit the wireless 
station at the Liverpool University. 


Mr. S. Frith, Hon. Secretary of the Liverpool 
Wireless Association. 


The meetings of the Association are held the 
second and fourth Wednesdays in the month. 
Subscription, 5s. New members continue to join, 
and fresh applications are cordially invited. Inter- 
views by appointment.—Hon. Secretary, Mr. 8, 
Frith, 6, Cambridge Road, Crosby. 


Gloucester Wireless and Scientific Society. 
(Affiliated with the Wireless Society of London.) 


A meeting of the above at the Club’s head- 
quarters was held on October 21st. Business having 
been transacted, the President called upon Mr. 
Sandow to bring forward his valve set for exhibi- 
tion. The question of trans-Atlantic amateur tests 
was brought forward and all members expressed 
their great. willingness to take part, 

Meetings are held every first and third Thursday 
in the month at 7 p.m. at the Science Laboratory 
at Sir Thomas Rich’s School, Gloucester, and new 
members are cordially invited to attend. Hon. 
Secretary, Mr. J. J. Pittman, 1, Jersey Road, 
Gloucester. 
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Wireless and Experimental Association. 
(Affiliated with the Wireless Society of London.) 


A meeting of the Association took place on 
October 13th, when the discussion on indoor aerials 
was resumed. Another subject to receive discussion 
was the working of the loud-speaking telephone. 
Several new books were presented to the library, 
and it is hoped that more will follow. 

Members of the Association met on October 
20th at 16, Peckham Road. Mr. Voight opened 
the discussion on the theory of the loud-speaking 
telephone, and traced the transformations of 
energy from the electrical to the mechanical 
circuits. 

An illuminative and instructive discussion 
followed, and more than one of our members 
showed that they were not unacquainted with the 
physics of acoustics. 

Mr. Voight subsequently demonstrated the 
fact that not with all crystals is it advantageous 
to have the telephones of approximately the same 
resistance as the crystal detector. Hon. Secretary, 
Mr. Geo. Sutton, 18, Melford Road, E. Dulwich, 
S.E.22. 


Three Towns Wireless Club. 
(Affiliated with the Wireless Society of London.) 


A meeting on October 13th was devoted to а 
lecture on D.F. work, by Mr. L. J. Voss. The 
lecturer, who seemed to be quite at home with his 
subject, gave a most interesting and instructive 
discourse. The meeting closed with & hearty vote of 
thanks to the lecturer. Full particulars of the 
Club may be obtained from the Hon Secretary, 
Mr. G. H. Lock, 9, Ryder Road, Stoke, Devonport. 


The Technical College, Loughborough. 


The first meeting of the College Wireless Society 
was held on October lst, 1920, at 6.45 p.m., in the 
College. Captain Frank Pamment, who had called 
the meeting, proposed the formation of a Wireless 
Society. Captain Pamment then proposed gentlemen 
to fill the offices of President, Vice-President, 
Committee and Secretary. A temporary Committee 
was formed in order to deal with any difliculties 
which might arise. 

P. H. Cook, Esy., proposed that Captain Pam- 
ment should be Hon. Secretary of the Society. 
A. 8. Jones, Esq., seconded, and the resolution was 
carried unanimously. Mutual discussion then took 
place, and the meeting adjourned at 7.30 p.m. 

The second general meoting of the College Wireless 
Society was held on October llth in the College. 
The Hon. Secretary opened the meeting by inform- 
ing the members that tho Principal of the College 
had accepted the oflice as Presidont of the Society. 
The Hon. Secretary then proposed that H. V. Field, 
Esq. (one of the College tutors in the department of 
Electrical Engineering), should become one of the 
Vice-Presidents: this was seconded, and carried 
unanimously. He then proposed the formation of 
& Committee to take the place of the temporary 
Committee. Ten names were put up by the mem- 
bers. The Hon. Secretary then called on each of the 
ten gentlemen proposed. to give а brief record of 
their experience. The members then left the choice 
of five names to the decision of the Vice-President, 
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who elected Messrs. P. Н. Cook, W. E. Hopthrow, 
F. E. Wheeler, W. Turner and E. Springfield to be 
members of the Committee. Four other names were 
then put up, and by vote Messrs. S. J. Holmes and 
A. H. Warry were also elected members of the 
Committee. 

The period of office of the Committee was then 
discussed, and by vote it was decided that the 
present Committee should remain in office until 
the end of the term, and at the beginning of next 
term, t.e., January, 1921, another Committee should 
be elected: hereafter а Committee should hold 
office until the end of each session. 

A method of training inexperienced members 
was discussed and left to the Committee to decide.— 
Hon. Secretary, Captain Frank Pamment, The 
Technical College, Loughborough. 


Radio Society of South Africa. 


The first annual general meeting was held at the 
Physics Laboratory Lecture Room, of the Cape 
Town University, on September 24th. The chair 
was occupied by Professor А. Ogg. The minutes 
of the previous general meeting were read and 
confirmed. 

The following were proposed for the posts of 
officers by Mr. Streeter, seconded by Mr. Heugh. 
and carried unanimously: Chairman, Professor 
A. Ogg; Vice-Chairmen, Mr. H. E. Penrose and 
Mr. J. Williams ; Hon. Secretary, Mr. A. T. Stacy ; 
Hon. Treasurer, Mr. L. B. Bridge. The following 
were elected elective members of the Provincial 
Committee: Mr. G. Grey, Captain B. Walsh, 
Mr. G. Heugh, Mr. A. Rogers, Mr. J. Streeter, 
Mr. W. Copenhagen and Mr. A. Speight. The 
recommendations regarding completion of the 
constitution, put forward by the "Temporary 
Committee, were put to the meeting and carried. 

The question of the advisability or otherwise of 
retaining the office of Acting Vice-President was 
put to the meeting, who voted that the office be 
retained. The Committee were instructed to bring 
forward at the next general meeting a recommenda- 
tion for the office of Acting Vice-President. 

Twenty members indicated their desire to procure 
licences. The Committee were instructed to bring 
forward at the next general meeting recommenda- 
tions regarding the number of ordinary general 
meetings to be held per annum. It was resolved 
that Friday evenings would suit the convenience 
of the majority of members. 


North Staffordshire Railway Electrical 
Department Wireless Club. 


The first meeting of the above Club took place 
on October 12th in the Works’ Messroom, by the 
kind permission of A. F. Rock, Esq., M.I.E.F., 
Superintendent and Engineer. А vote of thanks was 
passed to Z. A. Faure, Esq., of the Stockport and 
Chesham Wireless Society, for the letter and rule 
card, the latter being of much assistance in helping 
us to formulate the rules for our Club. 

Our Vice-President and Chairman, F. Y. Scragg, 
Fsq., read the first chapter from R. D. Bangay's 
“ Wireless Telegraphy," giving symbol illustrations 
on the blackboard. Mr. G. Taylor (late of Н.М. 
Forces, Wireless Section) was appointed asinstructor 
to the Club. Under the presidency of our Super- 
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intendent (А. F. Rock, Esq.) we are looking forward 
to & pleasant winter's study. 

The Ciub is desirous of getting in touch 
with other wireless clubs, with a view to inviting 
them to send one of their members to give а lecture. 
Expenses would be paid. 

The Secretary would be glad to receive copies 
of any lectures which have been read at the various 
societies’ meetings. 

Will secretaries interested please communicate 
wth the Hon. Sec., Mr. P. К. Banks, 37, Spencer 
Road, Shelton, Stoke-on-Trent. 


East Kent Wireless Society. 


On Wednesday, October 13th, at 7.30 p.m., the 
East Kent Wireless Society held their first general 
meeting at the Oddfellows’ Institute, Pencester 
Road, Dover. The temporary Secretary, Mr. H. 
Alec. 8. Gothard, gave a short address on the 
objects of the Society, after which the President, 
Hon. Secretary and Committee were elected, and 
are as follows :—President, Major Martin; Hon. 
Secretary, Mr. H. Alec. S. Gothard; Committee: 
Messrs. E.W. Austen, H. J.Sargent, S. G. Vaugham. 

Major Martin, who has had considerable experi- 
ence in training wireless telegraphists, has very 
kindly offered to give weekly lectures as from 
October 20th. Mr. Kelsull very kindly offered to 
conduct & correspondence section of the Society. 
Mr. Vaugham also very kindly offered the use of 
his extensive workshop, and he will be pleased to 
give instruction in the manufacture of wireless 
apparatus. 

At the conclusion of the general meeting a 
Committee meeting was called by the President, 
when it was decided to hold weekly meetings at 
the above address at 7 p.m. Various rules were 
drawn up and decided upon by the Committee. 

All intending meinbers should communicate with 
the Hon. Secretary, Mr. H. Alec. S. Gothard, who 
is at present residing at Richmond House. Marine 
Parade, Dover. 


Newark-on-Trent Wireless Society. 


The first meeting of the above Society was held 
in the Y.M.C.A., a number of amateurs at- 
tending. Eleven gentlemen who were present 
expressed а desire to become members of the Club, 
and letters to the same effect from several other 
gentlemen were read. 

All information can be obtained from the Acting 
Secretary, Mr. G. T. Sindall, 44, Hatton Gardens, 
Newark-on-Trent. 


Glevum Radio and Scientific Society. 


A number of gentlemen met at the Royal Hotel, 
Gloucester, on Thursday, October l4th, with the 
object of forming а Wireless Society. 


At this well attended meeting it was decided to 
name the Society ‘Тһе Glevum Radio and Scientific 
Society," and the following officers were elected 
for the season :—President, The Mayor of 
Gloucester, Councillor J. O. Roberts; Chairman, 
G. Courtenay Price, Esq.; Hon. Treasurer, C. H. 
Box Esq.; Hon. Secretary, J. Mayall, Esq.; Assistant 
Hon. Secretary, A. G. Adams, Esq. 

. An interesting programme for the winter was 
arranged, and forty members were elected. 

The Hon. Secretary, Mr. J. Mayall, “ Burfield," 
St. Paul’s Road, Gloucester, would be pleased 
to hear from intending members and those inter- 
ested in radio work. 


Co-operation Wanted. 


It is proposed to form at Southampton an 
amateur wireless club, and those who may be 
interested are requested to communicate with 
Mr. Е. Н. Cole, Woolston Lawn, Woolston, near 
Southampton. 


Co-operation in Sunderland. 


Mr. H. Burnley, of 8, Briery Vale, Ashbrook, 
Sunderland, is anxious to form in or about his 
district an amateur wireless club. Those of our 
readers whose interest in wireless is centred in or 
about this county would do well to communicate 
with Mr. H. Burnley. 


Wireless Club at Redhill. 


Mr. С. R. Wigg, of Rockshaw, Merstham, Surrey, 
is anxious to form an amateur wireless club in the 
district of Redhill. With this purpose in view, he 
will be pleased to hear from anyone interested 
who is willing to co-operate. 


Co-operation wanted at York. 


It is purposed to form a wireless club in the 
district of York, and interested amateurs in that 
neighbourhood would do well to communicate 
with Mr. Н. B. C. Chadwick, at the Y.M.C.A,, 
Clifford Street, York, who is at present in charge 
of the movement. 


Crystal Palace and District Radio Society. 


The above Club is now open to receive applica- 
tions for membership forms, to be obtained from 
the Hon. Secretary, Mr. W. E. Harper, 25, Becken- 
ham Road, Penge, S. E.20. 

This Club, although one of the youngest, is, 
perhaps, the most fortunate, inasmuch that in 
addition to a first-class club-room, a fully equipped 
workshop is at the disposal of members. 

A good programme has been arranged for the 
coming winter, due to the efforts of a live committee, 
who are sparing no effort to make this Club а 
success. 


The DESIGN & CONSTRUCTION of az 
EFFICIENT DETECTOR AMPLIFIER 


By Сүкп, T. ATKINSON. 


S it is undoubtedly the ambition of 
every up-to-date experimenter to 
have his wireless receiving ap- 
paratus equipped with a valve- 
amplifier, it is felt that the 
following article dealing with the construction 
of a 3-valve set will be of interest. It must 
not, however, be considered that it in any 
way represents the last word in such things, 
but with due consideration of the conditions 
prevailing at the average amateur station it 
is certainly well fitted for use therein. 
Taking the design in detail it will be seen 
that the first two valves are used purely as 
amplifiers, the third valve rectifying on the 
cumulative leaky grid-condenser principle. 
This was found to be the most efficient 
combination, as the original oscillations re- 
ceived on the average amateur aerial from 
all but the most powerful stations are far too 
weak to effectively operate any rectifying 
device without some strengthening. “R” 
type valves, supplied by the Edison Swan 
Electric Company, were used, the writer 
being familiar with their characteristic curves, 
and the parts were designed for use with these 
particular tubes. We will now take the 
actual construction in detail, beginning with 
the case. “This can be made from any well- 
seasoned hardwood, such as mahogany, or 
teak. The actual finish depends upon the 
skill and fancy of the constructor. ‘The 
various sizes are given in Fig. 1, which shows 
the method of construction. It will be seen 
that by removing the eight screws holding 
the front, the entire inside can be removed 
en-bloc, thus greatly facilitating wiring up, 
etc.. Normallv, for the removal of the valves, 
the top portion of the back is opened, 
hinges being provided for this purpose. The 
front panel should be carefully marked 
with the position of all holes and then 
carefully drilled ; 


be prepared for the valve-holders and trans- 


the shelf A should also 


formers. As the case is designed of ample 
size, there is no reason why the position of 
some of the holes should not be slightly 
altered if the rheostats should happen to te 
of different dimensions to those described 
herein, but great reserve should be exercised 
with the other parts, as a very slight variation 
in the position of certain conductors will 
render the set unstable, and cause it to 
oscillate when it is not intended to do so. 
The rheostats are mounted on porcelain 
bases, and should have a maximum resistance of 
about 5 ohms. ‘The writer made slight alter- 
ations to those used by him in order that 
they might be mounted inside the case, the 
adjusting knobs being outside; they тау, 
however, be mounted outside the front, 
exactly as purchased. 

Three valve-sockets are next constructed, 
the actual socket being turned from 1" brass 
rod. Four of these socket-pins go to each 
holder, and they are mounted on an ebonite 
base by their shanks. Connection is made һу 
soldering a wire on to the tip: of the shank itself. 
Details and dimensions are given in Fig. 2. 

Two condensers next claim our attention. 
One of these is used in series with the grid of 
valve No. 3, and one across the telephones, 
the difference between them being that the 
telephone condenser is of a larger capacity. 
The leak, which is connected across the 
grid condenser can easily be made by filling 
a groove in a ресе of ebonite with pencil 
graphite, suitable connections being made at 
the ends. Condenser sizes are clearly given 
in Figs. 3and 4. Fig. 3 shows the size of 
the ebonite clamping plates, of which two are 
required for each condenser. The mica 
insulators are also cut to these dimensions, 
four being for the grid and nine for the 
telephone condenser. Fig. 4 shows the size 
of the copper-foil plates, three of which are 
for the grid and eight for the telephone 


condenser. 
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T] 


RHEOSTATS 
SCREWED 
TO FRONT. 


TRANSFORMERS 
FIXED TO UNDER 
SIDE OF SHELF. 


The two coupling transformers which 
transfer the energy from the plate of one 
valve to the subsequent grid, are wound in 
a ratio of | to 1, and therefore have a primary 
and secondary of equal turns. "The bobbin 
consists of a piece of ebonite rod 33" long, 
the ends of which are first reduced to 
3° diameter for a length of $'. The un- 
reduced part should have · eight slots 
turned in it, each 1" deep x ,," wide, 
each slot being separated from the next by 
a distance of 1" Fig. 5. These slots should each 


VALVE HOLDERS MOUNTED 
ON SHELF WITH PINS 
+i PROJECTING THROUGH. 


= ; m 
Fig.3 uoa | 
| 6BA ТАР 


be wound with 500 turns of No. 40 S.W.G. 
wire, and alternate slots connected in series. 
Great care should be taken that the coils all 
act in the same direction so that each winding 
is electrically continuous. Brackets should 
be cut from sheet ebonite as in Fig. 6, 
and fitted to the reduced ends of the bobbin. 
There now remain only a few small items 
to consider, and it has not been thought fit 
to show detailed drawings of these. "They 
consist of an ebonite board carrying four 
terminals for the attachment of the filament 
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and plate batteries, two terminals for the tele- 
phones, and four ebonite bushes for the tuner 
and reaction-coil terminals. A rough drawing 
ofthe internal lay-out, coupled with a diagram 
of connections (Fig. 7), should furnish all 
the further detail required. "The points to 
be watched are that none of the metal portions 
touch the wood, tbat the wiring is carried 
out with No. 18 S.W.G. copper wire, 
preferably tinned, and insulated with a pre- 
pared tubing now sold for the purpose, that 
all wires be as short and as straight as is con- 
sistent with decent separation, and every 
joint well soldered. 

In conclusion, first connect the tuner to 
terminals С and F. If spark signals are 
to be received the reaction-coil terminals 
should be kept “shorted.” For C.W.,con- 


nect reaction-coil to these terminals, removing 
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the shorting link. With а plate-batter 
of 30 volts and a filament battery of 4 
volts, very good signals can be received. 

The writer feels sure that any amateur 
will be well paid for the time and trouble 
expended in the construction of this amplifier 
which will enable him to increase his know- 
edge of the thermionic-tube. 


The photograph shows the complete am- 
plifier. (Fig. 8) In this particular model 
the battery and head-gear connections are 
made by means of plugs fitting into corres- 
ponding sockets on the frónt of the case. 


TRANS-ATLANTIC TESTS. 


About 200 Amateurs have entered their names for the trans- 


Atlantic tests mentioned in the September 18th issue. 


you sent in yours ? 


If not, why not? 
Mr. Philip R. Coursey, c/o The Wireless Press, Ltd., 12-13, 
Henrietta Street, W.C. 2, who is in charge of the organisation 


Have 


Address enquiries to 


of the project on this side of the Atlantic. 
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Under this 


specially designed and written for beginners in wireless work. 


heading we publish COMPLETE 


instructional articles, forming a sertes 


Hardly any mathematics 


will be introduced, and we hope to present the fundamental facts of wireless in such a 


manner as will prove attractive to a much wider range of шай than that for which 


this series is primarily intended. 


THERMIONIC VALVES_II. 


N the last article it was seen that the 
quantity of electrons emitted by a hot 
filament depended chiefly upon two 
things—the temperature of the filament 
and the potential of the plate. Also, it 
will be remembered that corresponding to a 
certain temperature of filament, there 1$ а 
maximum value of plate-potential, above 
which it is unnecessary to go. This value 
of potential is known as the Saturation value. 

Until this value is reached, it is possible to 
control the electron emission by varying the 
plate-potential. There is, however, another 
method, the advantages of which will be seen 
as we proceed. If we insert in the bulb 
another electrode, between the filament and 
plate, and arrange to vary its potential 
between a few volts, negative and positive, it 
will provide an easy means of controlling the 
flow of electrons. The controlling electrode 
usualy takes the form of a piece of wire 
gauze or an open Coil of wire, and is termed the 
grid. 

If the grid is positively charged, it will, 
provided the tube is not in a saturated con- 
dition, assist the flow of electrons. Оп the 
other hand, if the grid is charged with a 
negative potential, it will repel the negatively 
charged electrons, and prevent their travelling 
beyond it to the plate. “These electrons will 
fill the space between grid and filament, and 
further repel the electrons emitted, until 
the space is completely filled with negatively 
charged particles, and the flow to the plate 
ceases altogether. 

Now, suppose we momentarily alter the 
potential of the grid from negative to zero or 
positive. Instantly the stream of electrons 
will be released and flow to the plate, estab- 


lishing the current again. If the potential is 
again altered to its previous negative value, 
the current will once more be interrupted. 
Further, if we imagine the potential of the 
grid to be continually varying, there will be a 
continuous variation in the electron-current 
through the anode. In fact, the valve can 
be considered to act as a very sensitive relay, 
where a slight change in the grid-potential 
will. make a corresponding change in the 
electron-current. - Fig. 1 illustrates a usual 
type of valve, with the grid in the form of a 
concentric spiral of wire round the filament, 
and the anode formed of a sheet of' metal 
bent into a cylinder. 


If the dimensions of plate and grid are 
suitably chosen it is possible to so arrange 
matters that a very slight alteration in the 
grid-potential will make a correspondingly 
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larger change in the anode-current. ‘The 
valve will then act in effect, as an amplifier 
or strengthener. 

In order to find the best conditions under 
which a valve will operate, it is necessary to 
have some information regarding the variation 
of electron-current with grid and plate 
potential. 

This information is obtained by observing 
the current which flows when the voltage 
of thegrid is adjusted to a certain value, and 
plotting a series of these observations to form 
a curve. 

For example :—Suppose we have just 
bought a valve, and wish to know the best 
value of grid-potential in order that its 
amplifying power shall be as high as possible. 
Valves, when supplied by the makers, are 
usually marked with the values of filament 
and plate-voltage at which they will work. 
Our newly-acquired valve, therefore, will 
bear such figures as 4 volts, 50 volts, (ге., 
4 volts is the maximum safe potential 
for the filament, and 50 volts is a suitable 
value for the plate potential). 


Fig. 2. 


The valve is then connected, as shown in 
Fig. 2. The high-tension battery which 
supplies the plate should preferably be capable 
of adjustment. Convenient tapping points 
in a 50-volt battery would be at 25, 30 and 40 
volts. In the filament-circuit is connected 
a 4-volt battery, and a variable resistance, R, 
which will control the current through the 
filament. Also, we must include measuring 
instruments—one in the plate-circuit and the 
other in the filament-circuit. 

Now, with a constant potential on the 
plate, we vary the current through the fila- 


THE WIRELESS WORLD 


ment (and hence its temperature), noting the 
change in the anode-current as the tempera- 
ture is raised. “The same series of observa- 
tions can be made with a different value of 
plate-potential. Finally, these results can be 
plotted in a curve, which will be of the form 
shown in Fig. 3. From this curve it will be 
seen that after a certain value of filament 


CURRENT-MILLIAMPS —> 


——À 
FILAMENT | CURRENT -MILLIAMPS 
Fig. 3. 


current is reached, there is a very large increase 
in the number of electrons emitted for a 
correspondingly small increase of filament 
temperature. The final flat shape of the 
curve is due to saturation, as mentioned 
before. 

The next point to be considered is the 
effect of the grid upon the electron flow. 

In order to observe this, we must connect 
the grid to a potentiometer supplied by a 
battery, so that the voltage can be varied 
from, say, 3 volts negative to 3 volts positive. 
This may be effected by connecting the- 
battery to a reversing switch, so that the 
polarity may be easily changed. The essential 
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. connections of the circuit are shown in Fig. 4, 
while the curve of Fig. 5 shows the variation 
of plate-current with grid-volts, for various 
filament temperatures. 

For negative values of grid-potenti!l, the 
plate-current is very small, but it increases 
as the grid-potential varies from zero to a 
small positive value. 

Consider the effect of increasing the grid- 
voltage to a high positive value. It will 
behave as though it were a second plate, 
interposed between the true plate and the 
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hlament. Hence, the electrons will be 
diverted from the plate to the grid, and the 
plate-current will diminish again. This 
point is illustrated by the top curve in Fig. 5. 
The plate-current begins to diminish after 
the grid-potential has passed a certain value. 
The attraction of electrons to the grid will 
Cause a current to flow between the grid 
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Fig. 6. 


and filament (refer to Fig. 4), which will be 
recorded by an ammeter placed in the grid 
circuit (shown dotted in Fig. 4). 

Thus, we can plot a third curve, connecting 
grid-current and grid-potential, as in Fig. 6. 

These curves are usually termed “ char- 
acteristics,” and, of course, vary with the 
make of valve and dimensions of the electrodes. 
The three curves are known under the names. 
of plate, filament or grid-characteristics, 
according to the values of the variable 
quantities that they show. “Thus :— 


Plate characteristic Curve connecting 
(or simply “the plate - current and 
characteristic ”`). grid-volts. 


Curve showing varia- 
tion in grid-current 
with grid-volts. 


Grid characteristic. 


Filament character- Curve connecting 

istic. electron emission 
(i.e. plate-current) 
with filament tem- 
perature. 


NOTA BENE 


Owing to the increasing activity amongst amateur wireless workers, the number of queries 


received for our ** Questions and Answers”? columns has trebled during the past three months апа 


we have accordingly increased the number of pages devoted to them. 


In spite of this, however, 


we are regretfully compelled to hold over a number of replies each time we go to press. Readers 
may rest assured, however, that questions are dealt with in order of sequence. 
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A FRAME AERIAL RECEIVING ЕТП. 


FOUR-FOOT square experimental 
frame was wound, consisting of 
40 turns of No. 20 D.W.S., the 
turns being spaced 1" apart, and 
with loading inductance and 
. suitable tuning condensers, gave very good 
long-wave C.W. signals, with a 3-valve 


amplifier and separate local oscillation- 
generator. We will adopt this winding for 
our purpose. 


A suitable frame was described in the 
previous issue. This frame should be wound 
with 40 turns No. 20 D.W.S., the turns 
being spaced 1" apart. The amount of wire 
required will be 24 lbs. The pegs to take 
the winding—see Fig. 1, previous issue— 
should project 103” from the frame, and 
should be notched or grooved every }”, so 
that the wire may be bedded at the corners 
and the turns be equally spaced. It will be 
advisable to strengthen these pegs by means of 
two bamboo canes stretched across opposite 
diagonals, otherwise, when the turns nearest 
the ends of the pegs are being wound, the pegs 
will tend to spring in, and the turns which 
are already wound will become loose. бее 
that the wire is pulled tight and is not allowed 
to sag. The two ends of the wire should Бе 
taken to two terminals mounted on the frame. 
No tappings will be required. 

‘The experimental frame wound as above 
was found to have an inductance of 4,500 


mhys. and a natural wavelength of 1,000 
metres. | 

To obtain the wavelength range originally 
specified — 15,000 metres—a combination of 
loading inductance and tuning condensers is 
necessary, in addition to the inductance of the 
frame itself. 

The combination given below—a loading 
inductance of 8,500 mhys. anda condenser 
value—fixed and variable—of -0055 mfd. 
approximately gave an overall wavelength 
range of 1,700 to 16,000 metres. 

When the frame is made the next thing to 
make is the tuning panel, which is shown in 
Fig. 4. This is a hard-wood (teak or 
mahogany) panel, upon which the loading 
inductance, variable and block condensers are 
mounted. It should be cut from hard, drv 
wood, $" thick, and should be 73" long, 4" 
wide. We will now describe the parts 
mounted on the panel. 

The Block Condensers.— There should be 
three condensers, -0014 mfd., 0028 mtd. 
and ·0042 mfd. capacity respectively, mounted 
in one clamp. ‘This clamp may be made of 
hard wood, 1" thick, and should be 3}” long 
and 1" wide. Fig. 5 shows the condensers 
mounted in the clamp. - 
- To make the condensers, obtain some 
mica sheets, 01” thick and 23” long, bv 
i" wide. Some copper foil, 02” thick, 
should also be procured and cut into strips 


The various combinations and their wavelengths are as follows :— 


Frame alone—no loading inductance. 


Cap -0015 mfd. variable + no block cond. A 
+ -0014 mfd. block A 
+ -0028 ,, „ А 
+ 0042 ,, » А 


» '0015 ,, » 

» `0015 ,, » 

» :0015 y » 

Frame with loading inductance in series. 
Cap -0015 mtd. variable 4- 

» 0015 ,, » Ер 

» ‘0015 y » E 

» `0015 y » ix 


no block cond. A 
-0014 mfd. block A 
:0028 ,, 35 
:0042 ,, 5 


1,700 — 4,700 metres 
4,500 — 6,500  , 
6,2200— 7,500  , 
7,200— 8,700 ,, 


2,500 — 8,000 metres 
7,800—11,300  ,, 
A11,000—13,500  , 
A13,000—16,000  ,, 


594 


THE CONSTRUCTION OF AMATEUR WIRELESS APPARATUS 


les than à" thick. Fit a $' wood 
plug at each end of the tube, to 
give it mechanical strength. The 
plugs should be secured to the 
former by means of three counter- 
sunk wood screws, passing through 
the tube into the wood. Before the 
former is wound, the brackets 
which fasten it to the panel should 
be made and fitted. The shape of 
these brackets is shown in Fig. 6. 
They are made from brass strip, 
4” thick and 3” wide, bent as 
shown. These brackets serve the 


V wide and 21" long. Make up the con- 
densers with one sheet of mica between 
each copper foil, and place the foils so that 
they overlap each other by 14". The foils 
and mica should be stuck together by means of 
shellac varnish, and when the condensers are 
complete should be clamped together, then 
thoroughly dried in an oven. For the -0014 
mfd. condenser use 2 foils each side. For 
-0028 mfd. use 4 on one side, 3 on the other, 
whilst for the -0042 mfd., 6 foils on one side 
and 7 on the other should be used. 

The Loading ‘Inductance-—An inductance 
of 8,500 mhys is required, and to 
obtain this in a compact form, we must 
adopt a pile-wound former. Make a stout 
cardboard tube, 33” outside diameter, and not 


BSG GCG 


TLE 


Fig 5. 


double purpose of holding the former 
on to the panel and at the same time 
raising it 1", to make room for the block 
condenser. When the former is thus finished, 
it may be removed from the panel and 
wound. 

The winding should be a 4-pile layer- 
winding of No. 22 D.W.S. The former 


Fig. 6. 


should be wound to within 1" of each end. 
Full descriptions of pile-winding having 


- been given in recent numbers of the Wireless 


World, details can, therefore, be obtained | 
elsewhere. It is sufficient to say that the 
winding must be carefully done, and the wire 
kept as tight as possible. For this winding, 
about 1 lb. of wire will be necessary. The 
start and finish should be secured by means 
of a looped tape slipped under some of the 
turns and the loop pulled firmly on to the 
end it is desired to hold. When finished the 
former should be given a coat of shellac 
varnish and dried in a moderately warm 
oven. 

When these parts have been made, they 
should be finally mounted on the tuning 
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panel. The -0015 air-condenser was recently 
described in these columns, and reference 
should be made to back numbers. 

A single-pole switch with four contacts 
should be mounted on the panel, as shown, to 
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connect the block condensers in circuit. 
The wiring diagram of this panel will be 
given in conjunction with the wiring diagram 
of the 3-valve amplifier, to be described in 
the next issue. 


BOOK REVIEWS 


PRINCIPLES AND PRACTICE OF 
ELECTRICAL TESTING. 


By R. G. Arren, B.Sc.(Lond.), A. R.C.Sc.I., 
A. M.I.E.E. 


London: Longmans, Green & Co, pp. 
363, with diagrams (18s. net). 

In writing this book the author has 
endeavoured to present in a single volume the 
principles and operations of the fundamental 
electrical laboratory tests, the testing of cir- 
cults, and the testing of electrical machinery, 
the results of actual work being given in 
detail. 

'Ihe book opens with two chapters ex- 
clusively devoted to general principles, follow- 
ing on with further chapters describing and 
explaining the principles of alternating 
currents. 

Chapter VI gives a lucid treatise upon the 
measurement of resistance and the testing of 
insulation. Classifying resistances as low, 
medium, high, and those which contain a 
polarisation voltage, this chapter describes 
various methods by which measurements of 
these resistances may be arrived at, and 
although a certain amount of mathematics ts 
involved, its reading should not be in any 
way too difficult for the student to follow. 
On page 105 a description and a diagram of 
the Crompton Potentiometer shows how the 
instrument is arranged for testing any required 
voltage within the limits of its range. Other 
descriptions include Stroud and Henderson’s 
D.C. method of measuring liquid resistance, 
Callender’s Pyrometer, A. Russell’s method of 
determining dielectrics strength of insulation. 
Nearly every chapter of the book concludes 
with examples which the student may use to 


test whatever knowledge he may have gained 
from previous reading. Answers worked 
out by slide-rule calculation are given through- 
out the book. 


LIGHTING CONNECTIONS. 


Ву W. Perrin Maycock, M.I.E.E., and 
Gus. C. Lunpperc, M.I.E.E. 


London: A. P. Lundberg & Sons. Sixth 
Edition. Price 104. 


This little book dealing with a subject 
from which many amateurs could gain much 
information regarding the wiring of their 
apparatus, is both compact and interestingly 
written. Descriptions of many improved 
switches, mostly of the tumbler pattern, are 
given, together with a variety of useful 
methods of controlling lighting circuits, and 
though some of the controls have been in 
existence for years, they still remain to be 
discovered by many electrical people. 


JANE'S POCKET AERONAUTICAL 
DICTIONARY. 


Extracted from “ All the World's Aircraft." 
Edited by C. G. Gray. 


London : Sampson, Low, Marston & Co., 
Ltd.. Price 1s. 64. net. 


This little book is a dictionary of both 
technical and slang terms as applied to modern 
aircraft. Many of the words are illustrated 
in drawings of “ Pusher” and “ Tractor" 
Biplanes, and the parts thus described may be 
identied by following the lettering of the 
squares on the drawings or plans. 
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NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
tn their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) Ail queries must 
be accompanied by the full name and address of the send:r, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a ** nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators wil 
save time by writing direct to the various firms employing operators. 


H.A. (Dorking) asks (1) For a diagram of 
connections of the French Ll type amplifier. Не 
does not understand why there are more than four 
leads to each transformer. (2) How many turns 
should a loop 4' by 3', solenoid winding, have to 
reach 20,000 metres with ‘001 mfds, variable con- 
denser, wire 22 S.W.G. closely wound. (3) Why 
can quite good signals be obtained with one valve 
in backwards, in the Marconi type 55 amplifier. 
(4) For a diagram of a Marconi 4-valve heterodyne 
set which he cannot get to work. 

(1) See Fig. 1. 


Fig. 1. 

(2) This is practically impossible to calculate 
accurately, but about 300 would be required. 

(3) It is not easy to say with certainty. Possibly 
the capacity coupling between plate and grid may 
account for it. 

(4) We cannot identify this set without further 
information. 

H.W.Y. (Shrewsbury) is a comparative beginner 

and asks (1) If we can outline the apparatus required 
or a receiver to give the best possible results, expense 
not to be more than £20. (2) Lf in a loose-coupler 
it is not possible to make inductances longer and 
narrower than usually given, asking also how long 
the coils of a coupler would have to be tf primary were 
3" and secondary 2]' diameter, for a wavelength 
of 10,000 metres. (3) If valves are really necessary. 
(4) What size of wire to use for a loose-coupler. 
(5) What good book will help him in his search 
for information. (6) If there are any parts of a 
central battery telephone station which might be useful 
in making a set. 

(1) We are afraid we cannot answer this 
adequately in the space at our disposal. We should 
recommend you to start with & comparatively 
simple set, as that for instance, described in the 


` col, variable condenser, 


constructional article in the April 17th issue. You 
will find all the parts of this set easy to incorporate 
in & more advanced set, when you know sufficient 
to decide what type of advanced set you prefer. 

(2) For the diameters you suggest апа using 
No. 28 and No. 30 wire, respectively, length would 
have to be about 2'.-6". Coils would not be very 
satisfactory. 

(3) For a really good set—yes. l 

(4) Primary should preferably not be thinner 
than No. 22, but has, at times, to be made thinner 
if a long wavelength range is required. Secondary 
can be about No. 30. 

(5) Try Bangay’s “ First Principles ” and “ The 
Oscillation Valve.” ә 

(6) Very little, except possibly the telephones. 
Four questions only, please. 

G.D. (Wimbledon Park) asks for a diagram 
of a circuit using one valve, double-slide tuning 
H.T. batteries, filament 
accumulator and telephones. 

See Fig. 2. 


F.V.G. (Loughborough) sends some particulars 
of his own and of his friend's sets and asks the following 
questions. (1) Із my friend's aeral high enough 
for crystal reception, also please advise me re-earth. 
(2) For criticism of two receiving circuits. (3) For 
criticism of aertals. (4) If it із possible to receive 
Chelmsford concerts on both sets, without and with 
valves. (5) Approximate resistance necessary for 
filament potentiometer. 

(1) It should give results, but more height is 
desirable. Bury earth plate as suggested, but 
make area much more than 2} square feet. 

(2) Fig. 3 is O.K. and Fig. 5 is O.K. except that 
the top lead from -0005 condenser should go to 
other side of detectors. 

(3) Both very fair, Fig. 4 aerial, reception would 
be better if removed from the tree, if possible. 

(4) Most probably without valves, and certainly 
with. as 
(5) Not less than 100 ohms. 


Four questions, 
please. 
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F.B. (Hornsey) wishes to make a compact 
receiver to tune from 150 to 20,000 metres, by using 
two separate coils with a change-over switch from 
short to long waves. He asks for the following 
information. (1) Diagram of a set, using one or 
two V24 valves. (2) What type of coils are recom- 
mended. (3) Full details of windings for all coils. 
(4) Values of necessary condensers. 

(1) More valves can be added in any of the 
orthodox ways. Fig. 3 gives &  single-valve 
circuit. 


Fig. 3. 


(2) For short-wave use single-layer cylindrical 
coils. For long waves use pile-wound cylindricals, 
pancake, or a honeycomb if obtainable. 

(3) We regret that the number of questions to 
be answered does not permit us to undertake the 
detailed designs of unusual receivers in these 
columns. 

(4) Condenser A equals -0005 mfds., condenser B 
is 0005 mfds. C should be not less than -001 mfds. 

F.J.F. (Polegate) asks (1) What size cow would 
be necessary for transmitting about 2 miles. (2) The 
capacity of transmitting condenser and nature of 
transmitting inductance. (3) What sort of receiving 
inductance to use for receiving from above transmitter. 
(4) If the crystal detector described in No. 6 of the 
пеш series could be used for the pur pose. 

As you do not say anything about your aerial, 
etc., we can only give approximate answers to your 
questions. Also we should recommend you to 
make your transmitters and receivers separate 
units, and not inter-connect them as shown. 

(1) About 12 watts in the primary might be 
sufficient. 

(2) Capacity might be about 1 jar. Inductance 
should be of auto-coupled type, having perhaps 
20 turns of No. 10 copper, 6" in diameter, spaced 
half-inch apart. А suitable number of these 
should be tapped across the condenser and spark- 
gap to tune this circuit to the &aerial-circuit. 

(3) Coil should be double slide, on & former, per- 
haps, 8” x 4” wound with No. 24 wire. 

(4) Yes. 

A.A.L. (Bradford) sends a sketch of aerial 
system of a receiver which appears to give good 
results. The aerial is of twin type, with the outer 
ends jointed. He asks if he would get better results 
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by (1) The removal of the connections between the 
tops of the wires. (2) Substituting a single-wire 
aerial of maximum length for the twin. (3) If 
improved results can be obtained by either of these 
means, what explanation of the improvement can 
be given. 

(1) This may give a slight improvement. 

(2) We do not think this would make much 
difference. 

(3) Disconnecting the ends may stop а certain 
amount of local circulation between the wires; 
but the bad effect of joining the ends is much less 
іп the case of a twin than in a multi-wire aerial 


RADIO (Exeter) asks (1) What are the capacities 
and wavelengths of two aerials (a) and (b) of specified 
dimensions. (2) If sheet zinc on a flat roof will 
have any effect on aerial. (3) If we have any 
suggestions or criticism on aerial, and which of the 
two described is the better. (4) Ia there a wireless 


club in Exeter. 

(1) (а) About :00027 mfds. (2-wire); wave- 
length about 96 metres. (b) About -0002 míds. 
(1 wire); wavelength is about 130 metres ; increas- 
ing size of wire will increase capacity slightly, 
wavelength will remain constant. 

(2) The roof will have the same effect on the 
aerial as the earth, i.e., it will increase its capacity. 
It should not spoil your reception at all. 

(3) Your arrangement seems satisfactory, and 
there is very little to choose between the two aerials. 


(4) So far as we know there is none. Why not 
start one ? 
F.G.G. (Billericay) sends sketch of frame 


aerial receiver. Cotl A is 35 cms. long and 13°5 cma. 
diameter, Coil B is 15 cms. long and 15 cms. diameter, 
coil C is 15 cms. long and 124 cms. dtameter, all 
being wound with No. 30 wire. Condenser D has 
nine fixed and nine movable plates, each 15 x 10 x 1/20 
cms. spaced 4 cm. apart, and asks (1) For criticism. 
(2) Whether connections are correct. (3) Approzt- 
mate wavelength to which set will work. Frame has 
20 turns spaced Bd on a square former of З ft. side. 

(1) and (2) The receiver is almost useless as 
it stands; an open aerial circuit with frame aerial 
gives practically no results. We should recommend 
rearranging as in Fig. 4, not using coil A at all. 
Note alteration of potentiometer connections 
which were wrong. The spacing on frame would be 
better 3/16” than 8”. 

(3) Maximum wavelength with this arrangement 
would be about 5,000 mès., which is quite enough 
for this set. Better results would be obtained by 
re-winding all the formers with thicker wire, say 
No. 24, and then using all three for loading. 


Fig. '4. 
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SPARKOLOGIST (Sussex) asks (1) What 
would be the cost of making a receiving set intended 
to pick up signals from Chelmsford, Eiffel Tower, 
etc. (2) Are there any books or back numbers of the 
* Wireless World" giving directions on making 
such a set. (3) What voltage would be required, and 
could it be obtained from primary cells. (4) What 
alterations would have to be made for wireless tele- 
phony, and would they be expensive. 

(1) It is difficult to say, as it so much depends 
on the type of set and the ingenuity of tne maker. 
Say, a few pounds. 

(2) You will find two suitable sets described in 
the Wireless World for December and April 17th 
last. The December issue gives a set more elemen- 
tary and cheaper to make: the other, of course, 
gives better results. 

(3) If a crystal set is used. only about 4 volts 
of small dry cells will be needed. If a valve set is 
used, about 24 volts (or more, depending on the 
type of valve) of dry cells, and a 6-volt accumulator 
of capacity at least 10 ampere hours, will be 
required. i 

(4) No alterations are necessary for the reception 
of telephony. 


J.T.D. (Wallsend) has a two-circuit crystal 
receiver, with а 3,500-metres loose-cou pler, which will 
only give signale from Cullercoats about six miles 
away. Aerial is double, Зб’ long and 12' high. He 
asks (1) If it is likely that he is getting earth currents 
and not aerial signals. (2) If seven-strand wire 
would give hetter results than single wire X in 
diameter for the aerial. (3) How to connect a Mark 3 
short-wave tuner for a wavelength of, aay, 4,000 ms. 

(1) We do not think so: the smallness of your 
aerial will almost explain the poorness of your 
results. Perhaps the crystal is rather poor. 

(2) Very little, if any. 

(3) See other replies recently. You should add 
considerable amount of inductance, both to your 
A.T.I. and tuned-circuit inductance. It will not 
be much good to re-wind the old formers, as they 
will not hold enough wire. For any specified range 
you will need at least twice as big а coil for your 
aerial as would be needed for a full.size P.M.G. 
aerial: to be safe, you should make it three times. 
For suitable coils, see recent replies. 


R.E.H.B. (Ilford) has a Mark 3 short-wave 
receiver, and wishes to convert it in order to receive 
up to 5,000 ms. He asks how to do this without 
converting the coils of the tuner. He also proposes 
to use a double-slide inductance for the purpose. 


This matter has been dealt with in several replies 
recently, which say 5,000 metres is too long for 
eflicient work on а set adapted in this way. For 
3,000 metres, see reply to F.W.S. (Coventry). If 
you wish to avoid altering coils in receiver you will 
have to make an entirely new loose-coupler and 
connect the new coils to the terminals to which 
original coils were connected. For suitable dimen- 
sions of loose-coupler, see many recent replies. 

L.J.N.K. (Towyn) asks (1) If a eireuit, sketched, 
is suitable for C.W. and spark Peception, (2) What 
is the best size for the reactance coil if his aerial 
inductance is made as described by A. D. Kent, in 


the December, 1919, number, and wound with wire 
similar to an enclosed sample. (3) What alterations, 
if any, will be needed to receive telephony. (4) Which 
will be the more efficient (a) a single-wire aerial 90’ 
long with a 10’ down-lead, or (b) a twin-wire, 3’ apart 
and 60’ long, with a 20’ down-lead. 

(1) Yes. 

(2) This will depend on the valve, etc. 
about 4” x 4” of same size wire as A.T.I. 

(3) None. 

(4) If the 20’ down-lead means double the 
height for the aerial, the twin-aerial will probably 
be the better; but if the aerials are both the same 
height, single wire will be more efficient. 

R.H. (West Hartlepool) sends sketch and 
description of a two-circuit crystal receiver, A.T.I., 
11” х4”, of No..24, jigger-primary 7” x5", of 
No. 26, jigger-secondary 6” x 43", of No. 32. Aerial 
twin-wire 25’ long, not including down-lead, height 
about 30’. He asks (1) For criticism of set. (2) If 
he will get FL, POZ and GCC. (3) If he can dispense 
with an aerial condenser. А. 

(1) General arrangement of set is quite good, but 
the aerial is undesirably small. 

(2) As you do not give enough dimensions for 
us to calculate capacities of condensers, we cannot 
say. Without A.T.C. you should get about 1,800 
metres, and therefore if condensers are of reasonably 
suitable values, you will probably hear FL. 

(3) Using it as you have done, t.e., in parallel 
with A.T.]., the condenser increases wavelength of 
aerial circuits, and is therefore desirable with such 
an aerial as yours. 

F.W.S. (Coventry) asks (1) How to convert a 
Mark 3 short-wave tuner for longer wavelength, and 
wishes to use No. 36 wire for the windings, if possible. 
(2) What would be the practicable wavelength possible 
to attain under the above conditions. (3) What 
increase in wavelength is possible with extra induct- 
ance in aerial circuit. He has a P.M.G. aerial. 

(1) We do not advise using such thin wire as 
No. 36 for an aerial circuit. You might re-wind 
tuned-circuit coil with No. 32 and А.Т.]. with 
No. 26. 

(2) With a suitable outside loading-coil in outside 
circuit, this arrangement should give you about 
3,000 metres. 

(3) With Joading-coil alone you will get very 
little increased wavelength, but with re-arrangement 
of windings as given above, and a coil about 
9” x6” of 24 wire you will reach 3,000 metres. 

P.R.P. (Derby) wishes to buy a set to receive over 
distances of about 1,000 miles, and to get all stations 
which send messages of general interest. The total 
cost is not to be more than £25. He asks (1) For 
our advice. (2) If a receiving set, as usually adver- 
tised, includes everything, such as aerial, etc. 

(1) We should recominend you to get lists from 
the various advertisers in our pages; at the same 
time, if you like, asking them what they recommend. 
You should be able to get quite а good set for the 
money. We cannot suggest any particular set or 
maker for obvious reasons. You should preferably 
get a valve-set with about 2 or З valves, with а 
wave-range of about 5,000 metres. 

(2) A receiving set does not, as a rule, include 
aerial, batteries, valves, or telephones, unless it is 


Try 
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specifically stated to the contrary. Our advertisers 
will quote you for all these items, and doubtless 
tell you exactly what types will be best for the set 
you propose to buy. In any particular case we 
shall be pleased to advise you. 


J.J. (Higham’s Park) encloses sketch and 
particulars of a frame aerial receiving circuit, and 
asks (1) For criticism of, or any suggested improve- 
ments to the set. (2) Size of coils and number of turns 
of wire for pancake ty pe tuner for 400 to 6,000 metres 
wavelength, using uf possible No. 40 S.S.C. wire. 
(3) Size of coil and number of turns for reactance 
coil of tuner, using the same gauge wire. (4) Regula- 
tions regarding frame aerials, and whether there 
would be any difficulty in obtaining a licence for the 
circuit. 

(1) Your sketch shows no condenser in your 
frame aerial circuit. This should be provided, or, 
better stil, your frame aerial should itself be 
included in the tuned-circuit. There is little, if 
anything, to be gained by providing a separate 
tuned.circuit for the frame aerial. Grid-condenser 
is too large: use about ·00005 mfds. You should 
not use wire as thin as No. 40, as results with such 
wire would be very poor. Set is otherwise О.К, 

(2) Supposing that you use а single tuned- 
circuit, consisting of frame aerial, coil and -0006 
condenser, your coil should have about 500 turns 
of No. 28, the mean diameter of pancake being 
about 12 cms. 

(3) Reaction coil might have 300 turns of, say, 
No. 32 wire, on & pancake of similar diameter. 

(4) We do not think there would be any difficulty 
in obtaining a licence. 


ANONYMOUS (Newark) asks (1) Who are 
telephony stations 2BQ and 2BN. (2) For a diagram 
for a single-valve receiver, as his present one is not 
very efficient. He sends sketch (Fig. 5) and infor- 
mation as to components. (3) For values for a grid- 
leak. 


Fig. 5 


(1) We have no information regarding these 
stations, but presume them to be amateur wireless 
telephony stations. 

(2) Circuit shown is of quite good type for 
general work, but needs certain alterations: (а) 
connect filament battery to lower end of tuned 
circuit; (b) tuned circuit inductance would be 
much better of 12” x6” of No. 24; even 12” x 4" 
of No. 24 would be better than your present one. 
Reaction coil would be better of No. 30 than No. 40. 
Also (c) put reaction coil on other side of telephones 
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and Н.Т. battery ; (d) for this type of set a blocking 
condenser across telephones is desirable. 

(3) A grid-leak is not wanted for this type of 
set. When used it should be about 2 megs. 


J.L.W. (Norbury) wishes to make a set to receive 
the longest range possible but also wishes to get 
600 metre stations. He asks (1) What size formers 
he would require for the A.T.I. tuned-circuit and 
reactance coils and gauge of wire for each coil. (2) 
Will telephones of 2,000 ohms resistance each receiver 
be О.К. (3) If a single-wire aerial would be suitable. 

(1) The circuit is of satisfactory type, grid- 
condenser should be about -00005 mfds. You do 
not need two coils in aerial circuit ; one is sufficient 
if a tuning-condenser is in parallel with it. A 
variometer arrangement is not satisfactory over a 
long range of wavelengths. A.T.C. might be -001 
mfds. A.T.I. might be 9” x 7" wound with No. 24 
and with tappings down to quite a few turns. 
Reaction coil might be 5”x4” of No. 28, but 
this depends somewhat on type of valve used. 

(2) Yes. 

(3) Yes 

W.H. (Bolton) asks the following questions 
regarding the telephone set described by G. G. Blake 
in the July 24th issue. (1) Referring to the tuning 
inductance he asks what length of wire he will have 
to divide for the tens, also for the units. Does he 
divide the length of wire by 10 to get the tens, then. 
divide one-tenth of the length to get units. (2) If a 
valve using only 25 to 35 volts on the plate, would do 
instcad of the 60-volt Н.Т. battery used in this case. 
(3) What is meant by the hank method of winding. 
(4) Where is he to get a book for amateurs on the 
construction of wireless airships, boats, submarines, 
etc. 

(1) Take wire about 66’ long, take tappings at 
6th, 12th, 18th feet, апа on, until you come to 
60th; then put 10 tappings in the last 6' in the 
same way. Surely this is fairly evident from the 
description in the article referred to. 

(2) Yes. 

(3) It appears to be bundle winding as you sug- 
gest. This is rarely efficient, and you would be 
better advised to wind the coil in single-layer on а 
cylindrical former, using same number of turns with 
a diameter of say 34”. 

(4) Regret we do not know of one. 


H.C.E. (Clapham Common) asks (1) For 
criticism of a receiving set. (2) If he should be able 
to receive FL on spark, and tf so, where on the 
inductance. (3) Whether the reason for not earthing 
to a gas-pipe is merely a prevention against risk of 
possible sparks during transmission, as he has a 
gas-pipe near by, but water- -pipe is 49’ away. (4) 
What is the cost of a receiving permit. 

(1) The set is fairly efficient only, both on account. 
of poorness of aerial (40 twin about 18’ high) and 
resistance of loading-coil (12” x 5” of No. 30). 

(2) Yes; probably with about three-quarters of 
the loading-coil in circuit. 

(3) Chiefly on account of the probable high 
resistance to earth 'of the path obtained in this 
way 

(4) Ten shillings per year. 
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QUESTIONS AND ANSWERS 


W.R.J. (Nunhead) asks (1) Can the wavelength 
of an R.A.F. Mark 3 short-wave tuner be appreciably 
lengthened, and if so, how. (2) How could a valve 
be connected in the circuit. Is any extra connection 
necessary from the CCl to form the reactance coil. 
(3) What plate-voltage is needed with a V24 valve. (4) 
What would be the normal range of the above set 
with a valve. | 

(1) See answers to various other questions 
recently on this subject. 

(2) Connect grid and filament across the tuned- 
circuit condenser. If C.W. reception is required, 
introduce а reaction coil in plate-circuit апа 
suitably couple with tuned-circuit inductance. 

(3) It depends somewhat on purpose for which 
used ; for general purposes, 24 volts. 

(4) Impossible to say. It depends too much on 
indeterminate factors, such as design of valve 
attachment and skill of operator. 


READER (Chelsea) has a difficulty with regard 
to his aerial system, he sends a plan of a proposed 
system and asks 4f telegraph wires have effect on 
aerial when same are at right angles with one another. 

As wires are at right angles to line of aerial, 
inductive effects will probably not be very bad, 
but make the distance more than 12’ if at all 
possible, e.g., move pole to side of house above 
tank. The few feet of wire gained by taking it 
farther in are probably worse than useless. Tele- 
graph wires will somewhat weaken signals coming 
from direction of house by their screening effect. 
Otherwise suggested system is O.K. 


B.G.H. (Wembley Hill) asks for (1) The 
fundamental circuits of the C.W. trench set Mark 2. 


(2) The fundamental circuits of the six-valve French © 


amplifier, type L1. 
(1) We аге not quite certain of the set, but 
believe it is as Fig. 6. 


ТТТ 


кл 
Fig. 6 

(2) See reply to H.A. (Dorking). 

H.S. (Milton) is a beginner at practical work, and 
asks (1) Jf he can use the following apparatus, 
in construction of a good receiver for 600 
to 10,000 metres. Variable condenser, maximum 
capacity about +00022 mfds., an іпаисіапсе 8'' x 6” 
wound with No. 26, and a bornite-molybdenite 
crystal. (2) Не also wants to know if, in certain 
circumstances, he should apply for a licence as a Club 
or as an individual. 


(1) For crystal work we should advise a much 
less ambitious range. Use coil as primary of loose- 
coupler. Make secondary 7'"x5' wound with 
No. 30. Connect up as Fig. 7. This should make 


a 


| Fig. 7 


a crystal set for use up to 3,500 metres, which is 
long enough for a crystal and short aerial. You 
can add further coils later if you desire. 

(2) He should apply on behalf of Club only. We 
are sorry we cannot answer questions by post. 


F.C.A. (Westcliff) asks (1) In what place a 
variable condenser could be introduced «n his set. 
(2) Does the resistance of the telephones have to suit 
other parts of the set. (3) If he would get better results 
by making a certain alteration to his aerial. (4) In 
what number of the '' Wireless World" was the 
question concerning the use of mains for H.T. for 
valves. 

(1) Condenser might be added in aerial circuit 
between top of crystal and the aerial. 

(2) Resistance of telephones should be about 
equal to resistance of crystal. 

(3) Your aerial diagram is not very clear, but 
you would probably get better results with the 
alteration you suggest. 

(4) We do not know which question you are 
referring to, as enquiries on this point occur fairly 
frequently ; however, see Constructional Article in 
December issue. 


BARKER (Sheffield) has two cardboard tubes, 
and ts winding one with No. 26 wire, and asks 
(1) With what size wire should he wind the other in 
order to give approximately the same wavelength. 
(2) Can he substitute a L.F. amplifier in place of 
his telephones, and if so, what alterations should he 
make to the existing circuit. (3) Could he use his 
two formers as a loose-coupler by putting one in the 
other. (4) How can he receive stations of a lower 
wavelength than about 1,800 metres, which is the 
lowest he can get at present. ; 

(1) This depends entirely on the capacities of 
the condensers to be used with the coils, about 
which condensers you say nothing. Possibly No. 28 
or No. 30 would be all right. 

(2) Yes; introduce a step-up L.F. intervalv 
transformer in place of telephones. 

(3) The coils could be used as loose-coupler, i 
desired, though would not be convenient to handle. 
They should not be placed inside each other, as this 
would give much too tight coupling. 

(4) You do not give dimensions of parts, but the 
obvious answer appears to be—use smaller induct- 
ances and condensers. 
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W.H.S. (Stafford) encloses a diagram of a valve 
veceiving circuit, and asks (1) If he would be able 
to receive spark and C.W. on this circuit. (2) If st 
is possible to receive long-distance stations on a 12’ 
indoor aerial or frame. (3) What capacity should 
A and B be, and what resistance telephones should 
he use. (4) What kind of valve do we advise him to 
get and from what firm can he obtain it. 

(1) Your circuit is incorrect as the grid is con- 
nected to the positive end of the H.T. battery. We 
append a diagram Fig. 8 of the circuit we think you 
intended to use. An additional variable condenser 
D is advisable. You should receive spark and C.W. 
with this apparatus. Your telephone transformer 
should have the high.resistance coil in the plate- 
circuit. 


— 
— 
T 


Fig. 8 


(2) Yes, with a sufficiently powerful amplifier. 
(3) All condensers :0003 maximum. The leak C 


should be about 3 megohms. Low-resistance 
telephones, say, 60 ohms. are suitable. 

(4) If you wish to use 4-volt lighting batteries, 
as specified in your sketch, we would advise an 
R type valve. See advertisement columns of the 
Wireless World for firms dealing in wireless telegraph 
apparatus. 


J.B. (Manchester) sends a sketch of a proposed 
pile-wound coupler to be used with a Mark 3 short- 
wave tuner and valve, for reception up to 8,000 metres; 
the variation of coupling being obtained by rotating 
one coil about a suitable axis. One coil is to be used 
in tuned-circuit and the other for reaction. He asks 
(1) Lf this arrangement will be efficient. (2) Dimen- 
sions of suitable windings. (3) If the effect of 
putting a condenser in serves with an inductance is 
to reduce the self-capacity of the cou. 

(1) You do not say how you propose to adapt 
the Mark 3 tuner, and therefore we can only answer 
you approximately. This type of coupler should 
be quite efficient. 

(2) Tuned circuit might be three-pile 6" x 4” 
wound with No. 28. Reaction could be about 
three-pile 4” x 3” of the same wire. 

(3) No; this would reduce the total capacity of 
the circuit, but not the self-capacity of the coil 
itself. 

SPAGHETTI (New Orleans) asks (1) Capacity 
and natural wavelength of a twin T ship's aerial, 
horizontal span 230', height above ship 60’, height 
above sea 85’, down-lead 75’ long at 45 degrees to 
horizontal. (2) If we can identify a circuit, sketch 
of which is sent. (3) If we can give data of apparatus 
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required for the above circutt for a two-range receiver? 
ranges being 500 to 2,500 ms. and 12,000 to 
20,000 me. 

(1) Capacity will be about ·001 mfds. and natural 
wavelength about 250 metres. 

(2) We have not previously met this particular 
circuit, but there does not appear anything abnormal 
about it, except the division of the A.T.I. into two 
halves in parallel, which seems distinctly undesirable. 
First valve is arranged for detector, and second 
for L.F. amplification. 

(3) We suggest the following : A.T.C. -005 mfds., 
A.T.I. max. 30,000 mhys., grid-condenser :00005 
míds., tuned-circuit inductance 4,000 mhys. and 
150,000 mhys., grid-leak 3 megohms, telephone 
transformer and L.F. intervalve transformers, 
usual dimensions. 


D.W.B. (Hammersmith) asks (1) For criticism 
of a tuner of his own design and making. (2) Using 
an inverted L twin-wire aerial 40’ long and about 
35' high, to what wavelength could he tune the follow- 
ing— primary 11" х 5 of No. 24 enamelled wire, 
secondaries 8” x 4” and 2” x 4", each wound with No. 
30 S.S.C. (3) Will a Marconi V24 valve be suitable, 
(4) What alterations are necessary to make this 
circuit receive C.W. 

(1) The set is of quite good type. You do not 
state capacity of tuned-circuit condenser, but if 
this is about -0005 mfds., as it should be, you have 
more than enough inductance in tuned-circuit for 
your A.T.I. 

(2) With a short aerial such as yours, aerial 
circuit will tune to about 1,600 ms. and tuned- 
circuit to 2,000 and 4,500 ms. respectively, for the 
two coils. You should therefore increase A.T.I. 
to about five times suggested inductance. 

(3) V24 will be quite satisfactory. 

(4) Introduce a reaction coil say 4'x3'" 
of No. 28, in plate-circuit between Н.Т. battery 
and plate of valve, and couple this with the tuned- 
circuit coils. 


SHARE MARKET REPORT. 


There has been very little business in Marconi 
Shares during the last fortnight. The prices as we 
go to press (November 5th) are :— 


Marconi Ordinary .. .. E 


T Preference .. .. .. 2] 
3 Inter. Marine .. .. lj 
s Canadian .. .. .. 9j- 
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THE SUBMARINE’S WIRELESS 


By PuiriP R. Coursey, B.Sc., A.M. І. Е. Е. 


NTIL quite recently the sub- 

marine vessel if fitted with 

a radio installation at all has 

only been able to communicate 

with the shore or with other 

vessels when upon the surface. Before 

submergence the aerial system required to 

be dismantled or at least lowered from its 

usual position, Fig. 1. In addition to these 

arrangements, others are now possible which 
greatly augment the utility of these vessels. 

In ап earlier article dealing with Hertz’s 

early experiments with electric waves* 

reference was made to some of the “ optical ” 

experiments that may be performed with 

them which emphasise the similar nature 


*« The Discovery of Electromagnetic Waves.” 
Wireless World, 8, pp. 73-75, May Ist, 1920. 


ot light and the longer hertzian waves. 
Using apparatus of the type there described 
or of any similar form, it is quite easy to show 
the opacity of all electrically conducting 
materials to the passage of the waves. “The 
interposition of a sheet of metal between the 
transmitter and receiver serves to screen the 


latter almost completely from the effects of 


the emitted radiation. ‘The reason for this 
effect is most simply seen by considering the 
electrical forces impressed upon the metal by 
the waves impinging upon it. The wave 
consists both of electrostatic and magnetic 
fields acting at right angles to one another. 
The action of both of these on a conducting 
body assists in the establishment in it of 
electrical potential differences and currents. 
By one of the most universally true of electri- 


Photopress 


General view of Submarine, showing Wireless Aerials of the ordinary type. 
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cal laws, the direction of flow of these currents 
is such that the magnetic (and electric) 


fields set up by them act in opposition to the | 


fields causing their establishment. ‘These 
currents absorb the energy from the wave, 
with the result that to all intents and purposes 
the wave is stopped by the metal and pre- 
vented from travelling further in its original 
direction. The currents in the surface layers 
of the metal, however, set up magnetic and 
electric fields which give rise to waves which. 
are propaged off in a direction perpendicular 
to the syrface of the metal sheet. It is this 
secondary radiation that may be said to con- 
stitute the reflected wave sent back by the 
sheet. 

As a result of these and similar experiments 
it has customarily been assumed that all 
conducting objects are completely opaque to 
electromagnetic waves. A consideration of 
the more accurate mathematical theory of 
wave propagation, however, shows that the 
whole of the energy of the incident waves 
is not absorbed by the surface layers of the 
metal, but that the absorption is gradual 
and ° follows an exponential law—that is to 
say aS an approximate generalisation, the 


THE WIRELESS WORLD 


The higher the frequency of the oscilla- 
tions—s.e. the shorter the wavelength— 
the less does the effect penetrate into the 
conductor. Hence, long wavelength signals 
penetrate to a greater extent so that the 
waves used in ordinary commercial wireless 
signalling will penetrate to a much greater 
depth into conducting materials than will the 
very short waves set up by a Hertz oscillator. 

Seawater being an electrical conductor will 
not allow the penetration into it to any great 
extent of the waves falling upon its surface. 
The development of the extremely sensitive 
receiving and amplifying apparatus using 
electronic tubes has rendered possible the 
detection and reception of wave energies 
very much more minute than could pre- 
viously be effected. “This development has 
not only rendered possible the successful 
transmission of radio signals over greater 
distances with a less expenditure of power 
at the transmitter, but has also enabled the 
submarine which when submerged has always 
in the past been completely cut off from the 
outside world, to receive messages and 
instructions from ships and from other high- 
power wireless stations. 


Fig. 2. Arrangement of fixed-frame Aerials on Submarine. 
(The frames containing the windings are mounted on each side of the conning tower. 
of them ts indicated by the black square in this sketch.) 


quantity of wave energy that exists at 
various depths in the metal or conductor 
decreases as the thickness of the metal 
is increased. ‘The better the electrical con- 
ductivity of the metal the more rapidly 
does the effect disappear, and conversely 
with poorly conducting materials the wave 
penetrates to greater depths, 


The position of one 


The arrangement adopted depends upon 
the properties of the loop aerial, а$ this 
proves much better suited to the problem 
than the conventional pattern of ship aerial. 
[п some cases well insulated and suitably 
protected loop aerials have been mounted 
outside the hull of the vessel and connected 
(through watertight glands) to the ordinary 
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radio instruments inside, while in others— 
particularly in the American vessels—only a 
single turn loop has been employed stretched 
out for the whole length of the hull. 


of the upper (wire) side of the loop by 
two leading-in wires brought down and 
into the conning tower. ‘This second type 
of aerial has been used not only for the 


Fig. 3. 


The general arrangement of the former 
of these two types may be seen from Fig. 2, 
which depicts the arrangement of installation 
on a French submarine. ‘The loop aerial is 
tuned to the wavelength to be received, 
by means of a variable condenser of appro- 
priate value inserted between its ends. ‘The 
condenser is joined to the terminals of an 
ordinary pattern of receiving amplifier and 
detector. А multi-stage high-frequency 
amplifier is practically essential for this 
purpose. ‘This type of equipment is usually 
employed exclusively for reception. 

The most important features of the 
American type of fitting are shown in Fig. 3. 
In this case the aerial consists of two wires 
which are led out from the radio apparatus 
and supported horizontal above the hull, 
one running forward and the other aft. At 
their extremities these wires are led down 
to the hull and connected to it, so that the 
return half of the loop is formed by the 
metallic shell of the submarine. Both wires 
should be most carefully insulated for their 
entire length from the leading-in glands 
and insulators to the points of connection to 
the hull in order to preserve the proper 
loop character of the aerial. This type 
also is tuned and joined up to the radio 
apparatus in the same manner as the smaller 
multi-turn loop arrangement, the connections 
in this case being made from the centre 


poe күк single-turn loop Aerial on a Submarine. 
(The insulated wire 1s connected to the hull at both ends.) 


reception of wireless messages, but also for 
transmission between the submarines. ‘The 
range. obtainable (about 10 miles when 
only just submerged), although short is at 
least a step in the right direction to increase 
the safety of their craft. Since the energy 
penetration of the waves falls off with in- 
creasing depth, it is not practicable to carry 
on communication at great depths. The 
strength of the received signals also falls 
off rapidly as the ship is submerged. 

Asan illustration of this drop in transmitting 
range with increased depth of submergence, 
the following figures may be quoted : 


Aerial 
` Range Current 
Submarine running full speed 
on surface in heavy sea . 
Submarine submerged, with 


top of loop near surface, and 


50 miles 12 amps. 


running at full speed 12 miles 6 amps. 
Submarine submerged with 
top of loop nine feet below 
gurface 3 miles 6 amps. 


By means of relations established between 
the received signal strength and the depth 
of submersion, a comparison can be worked 
out between the transmission of radio 
signals entirely over sea and the trans- 
mission of the same signals to a submarine 
vessel at various depths, and in this way it 
is possible to ascertain at what depth signals 
can be received at various distances from a 
given transmitting station by using the ordinary 
type of wave transmission formula. 
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AN EARLY WIRELESS TELEPHONE 
PACK SET 


Ву Н. B. Denr. 


HE description of a portable 

wireless telephone set which 

appeared in The Wireless World 

of August 215, brings back 

to the authors memory par- 
ticulars of a small set of a similar nature 
which was devised and used by some 
technical officers of the Royal Air Force, as 
far back as the autumn of 1918. 

The set consisted of a tuner, used by the 
Royal Air Force at that time, and was made 
. up of two distinct parts, joined by a flexible 
lead. 

The oscillatory circuits, detector, and 
amplifying valves were located in one box, 
whilst another contained the necessary 
adjustments for wavelength and strength of 
signals. А slight alteration to the first 


Fig. 1. 


arrangement was made by converting it 
from a tuned receiver to a plain-aerial receiv- 
ing circuit, and across the aerial and earth 
terminals was placed a loop of wire in series 
with the inductance and tuning condenser. 


Fig. 2. 

After various designs of loops had been 
tried, and after the disposition of the apparatus 
was understood, the arrangement shown in 
Fig. 1 was adopted. As can be seen from the 
photograph, the apparatus was carried in the 
manner of an infantryman's pack, and, from 
the author's experience, was found to be just 
as uncomfortable, although the total weight 
did not exceed 45 lbs. | 

Referring to Fig. 1, the top box contained 
the oscillatory circuits and valves; below 
this, and to the left, was an 80-volt Н.Т. 
batterv ; to the right of this was the 6-volt 
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accumulator, used for lighting the valve 
filaments. Fixed on the same base to which 
these instruments were attached was the 
receiving loop, raised about 18" above the 
wearer's head and consisting of four turns of 
bare wire in the shape shown. 

The control and tuning device was 
strapped to the front of the wearer's belt — 
(see Fig. 2)—and contained all the necessary 
adjustments, including that for switching the 
valve current on or off. 


Very satisfactory speech was received, both. 
from machines in the air and from ground 
stations, whose transmitting apparatus was 
that used in aircraft during 1918 for wireless 
telephonic communication between machines 
in flight, the power radiated being very small. 

The author also received very good speech 
while bicycling along a country lane, but in 
this case it was found necessary to wear a 
flying helmet to cut out external noises 


caused by the wind. 


NOTES AND NEWS 


Duddell Memorial.—A wish having been ex- 
pressed that there should be а memorial erected to 
the late Mr. W. Duddell, C.B.E., F.R.S., by whose 
death in November, 1917, physical science suffered a 
severe blow, the Council of the Physical Society 
‚ has invited the Councils of the Institution of 
Electrical Engineers and of the Rontgen Society 
to join in forming & committee for the purpose. 
Mr. Duddell for many years devoted himself to 
. the study of alternating currents, latterly turning 
his attention to wireless telegraphy, and by his 
thermo-galvanometer was able to increase the 
currents received in the antenna circuit under 
various conditions. : 

The members of the Memorial Committee 
include Sir Wm. Bragge, President of the Physical 
Society, Sir Horace Darwin, Sir R. T. Glazebrook, 
Dr. R. Knox, Prof. T. Mather, Mr. Roger T. Smith, 
and Mr. R. S. Whipple who is Hon. Secretary to 
the Committee. Subscriptions or other communica- 
tions should be forwarded to Mr. Whipple at 15, 
Creighton Avenue, Muswell Hill, N. 10. 


Mr. E. H. Shaughnessy, O.B.E., M.I.R.E., 
of the Wireless Section, G.P.O., has been made a 
Vice-President of the Wireless Society of London. 


Eiffel Tower Weather Reports .—The following 
extract from Flight of November 4th, is a worthy 
appreciation of what wireless has done for the 
progress of aviation :— 

“* Meteorology, plus wireless, is so essentially 

a part of the art of flying, that November lst, 

1920, will stand out as а red letter day for 

aviation, by reason of meteorological wireless 

messages being on that date issued again from 
the Eiffel Tower, for the first time since August 

2nd, 1914. The exact hour was 11.30 a.m. 

So many aerial milestones have been passed 

since that date with which meteorology-wireless 

is а necessary appendage, that it is difficult to 
over-estimate the value to aviation of this return 
to the normal. The wireless messages dealt 
with observations from 14 stations as widely 
apart as Valencia, Stornoway, Copenhagen and 

Algiers.” 

Another Secret Wireless Station.— The 
steamer Eten, which was the German steamship 


Rajah Kootis, may have played a more important 
rôle in the war than merely that of housing a number . 
of interned German soldiers in a Peruvian port. 
An examination of this steamer at an American 
port resulted in the discovery of & wireless set 
hidden in а water cooler in а state room of the 
steamer. 

Wireless Telephony for U.S. Seaplanes.— 
It is reported that the U.S. Navy is now making 
use of wireless telephone sets for seaplanes, with 
which & transmitting radius of over 150 miles has 
been obtained. The transmitter radiates on two 
wavelengths, 1,600 and 600 metres respectively ; 
for the former a trailing wire antenna of 0-0004 míd. 
is employed, апа for the latter an emergency 
aerial of 0.00026 mfd. The transmitter is supplied 
with two three-electrode tubes of the pliotron 
type. One tube is employed as an oscillator for 
the production of radio-frequency currents and the 
other tube is employed as а modulator and as an 
amplifier of the voice-currents that are communi- 
cated to it by the microphone. 

Two Radio Cables.—The war use of electric 
cables for piloting ships in and out of unlighted 
harbours at night has been adopted by the U.S. 
Navy for New York harbour in peace, and an 
installation is now being erected there. The 
principle of the radio cable, as it is called, is to 
employ a cable through which flows an alternating 
current. Ships intending to use the cable while 
passing in and out of waterways are provided 
with a pair of coils which intercept the electro- 
magnetic waves emanating from the cable. By 
noting the relative strength of the waves reaching 
each coil, it is possible for the ship’s navigator to 
determine when he is approaching the cable, on 
which side it is, and with the sound in the telephones 
equal for both coils, when he is riding astride the 
cable. | 

On October 6th last the U.S. Navy conducted 
an interesting publie test of & 16-mile radio cable 
laid from near the Ambrose Lightship to Fort 
Lafayette in the Narrows or in the main waterway 
approaching the port of New York. With his 
port windows covered with heavy canvas Comman- 
der Norton of the destroyer Semmes pilotted his 
vessel without mishap or a single hesitation. 
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The French Ministry of Marine is now considering 
similar installations at Calais, Boulogne and Havre. 

Complete details of the New York Harbour 
installation are to be found on page 195 of the 
August 28th issue of the Scientific American. 

Secrecy in Transmission.—Mr. McDonald, 
a former Lieutenant-Commander in the Australian 
Navy, has, according to the Electric Review, left 
for England to submit to the Admiralty the details 
of an invention for sending wireless code messages 
without danger of interception by the enemy. 

New High-Power Wireless Station.—The 
Administration of Posts, Telegraphs and Telephones 
of Belgium announces that contracts may now 
be submitted for the building of an inter- continental 
wireless station, which it is intended to make 
one of the most, powerful in the World. It is in- 
tended that the Belgian transmitting station shall 
be in permanent communication throughout the 
24 hours with American stations, while & 12-hours' 
service is to be maintained to the Argentine and 
an 8-hours' service to the Congo ; the latter service 
being necessarily of shorter duration by reason 
of the adverse atmospheric conditions which 
prevail in equatorial regions during the greater 
pert of the day. 

The station wil probably be of from 750 to 
1,000 k.w. capacity and will either be supplied by 
а special power station or from one or two dis- 
tributing stations already in existence. The antenna 
will be supported by eight steel pylons, each 250 
metres in height. The apparatus will receive 
on widely varying wavelengths and а service 
in both directions will be maintained at the 
same time. 

Transatlantic Radio Tests for Amateurs.— 
With regard to these tests which are now being 
arranged, we have been informed of a proposal 
by the Marconi Scientific Instrument Co. ә Ltd., 
to offer one or more prizes to amateurs in this 
country who succeed in picking up the signals. 
An announcement giving further particulars will 
be found in the advertisement pages of this issue. 

The tests will take place on 200 metres, and will 
commence on the evening of February Ist, 1921. 
The complete programmes have not yet been 
arranged, but particulars of them will be sent 
later to all who have intimated their willingness 
to take part. Intending entrants for the tests 
should communicate with Mr. Philip R. Coursey, 
c/o The Wireless Press, Ltd., 12-13, Henrietta 
Street, London, W.C.2, giving full particulars of 
the apparatus they propose to use. 

University Engineering College has just 
published a new prospectus, cancelling all previous 
editions. Those of our readers who are anxious 
to take courses in mathematics, electricity, wireless 
telegraphy and allied subjects would do well to 
carefully read this new edition. 

Amateur Call Signs.—The following additions 
should be made to the amateur call sign list given 
in our issues of October 16th and 30th :—2 DV; 
Mr. H. C. Woodhall, Bramhall, Ches. Spark, 180 
metres wavelength, 10 watts. 2 H P; owned by 
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the same gentleman, but situated at Salford, 
Spark, C.W. and Telephony. 2 GR; Mr. T. 
Forsyth, Ashington, Northumberland. Hours of 
working, 12.30—1 p.m. and 5.30—7 p.m. G.M.T. 
2GS; portable station owned by the same gentle- 
man, licensed to operate within four miles radius 
of Ashington. 2 Н С; Mr. T. Boutland (Senr.) 
Ashington, Northumberland. Hours of working, 
12.30—1 p.m. and 5.30—7 p.m. С.М.Т. 2HH; 
Mr. T. Boutland (Junr.), Ashington, Northumber- 
land. Hours of working, 12.30—1 p.m. and 5.30 
—7 p.m. G.M.T. 

The call-letters of the Halifax Wireless Club 
should read 2 G U and not 2 G V as given in our 
issue of October 16th. 

Wireless Telegraph Stations.— The following 
stations have been established by the Service de 
la Navigation Aérienne :— Toulouse, (A V; 1,400 
metres wavelength), C.W. This station works 
with Bordeaux, Nímes and Lyons (both trans- 
mission and reception), and Le Bourget (reception 
only). Nice, (А К; 1,400 metres wavelength), 
C.W. This station works with Nimes and Lyons, 
(both transmission and reception ). C. 

Flamborough Head D.F. Station.—Notice 
is given in Admiralty publications to the effect 
that the station has been reopened. 

Nederlandsche Vereeniging Voor Radio-Tele- 
grafie.—The badge of the N.V.V.R. is designed 
to embrace as many of the symbols met with in 
Wireless Telegraphy as is compatible with good | 
appearance. Round the edge 
of the badge are the Morse 
characters of the letters N. V. V.R. 
separated by four waves; the 
upper and lower represent un- 
damped, whilst those to .the 
left and right represent damped 
oscillations. In the centre 
separating the letters N.V.V.R. 
is a condenser and helix, 
together with date of the year 
in which the Society was formed. The N.V.V.H. 
are to be congratulated upon their originalit y 
and initiative. 

Wireless Recruits Wanted.—The regiment, 
the Middlesex Yeomanry (Duke of Cambridge's 
Hussars), which was raised in 1830 by the late 
Duke of Cambridge, is to remain а mounted unit, 
and it has been selected to form Signal Squadrons 
for a Cavalry Division. Wireless amateurs de- 
sirous of becoming members of the Wireless Troop 
can obtain all particulars by applying to the 
Adjutant, Cavalry Divisional Signal Regiment 
(Middlesex Yeomanry), Duke of York’s Head- 
quarters, Sloane Square, Chelsea, S.W.3. 

League of Nations.— For the purpose of trans- 
mitting press to this country, a temporary station 
is being erected at Geneva. This station will Le 
at the disposa! of the League of Nations, the 
headquarters of which аге at Geneva. For the 
first time in history preference will be given to 
press, such messages taking precedence with all 
others. Details will be published later. 
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THE MOST EFFICIENT METHODS OF RECEPTION 
OF SHORT WAVES, BOTH SPARK AND C.W. 


At the conclusion of Mr. Philip R. Coursey's remarks made at the meeting, held on 
Friday, October 29th, the Chairman then called upon Major Basil Binyon to continue the 


discussion. 


Major Binyon: Mr. Coursey has covered the 
field of short wave reception so admirably that 
I do not know that I have very much to add ; but 
I am glad he suggested that other speakers should 
deal with the question of the most suitable tuned 
circuits to employ, as this is а most important 
matter in short wave working. Опе of the diffi- 
culties to be met is the necessity of employing 
very small value of inductances in the tuned circuits, 
which usually give rise to & low effective potential 
being communicated to the grid of the receiving 
valve. А circuit which was used in the R.A.F. 
and which proved both simple and highly sensitive 
is illustrated in Fig. 4. The aerial is connected 
directly to the grid of the valve thfough a vario- 
meter, L,, and the usual grid-condenser and leak, 
C, R, To prevent charges accumulating on the 
grid, which in such an arrangement is entirely 
insulated, it is necessary to connect a resistance, 
R, of about 1,000 ohms between the aerial and the 
filament. With an aerial capacity of about -0003 
míd. and & minimum value of L, — 150 microhenries, 
good tuning to wavelengths of 150 metres can be 
obtained. The tuned circuit comprises the induct- 
ance of the variometer, the self-capacity of the 
variometer to earth, the capacity of the valve and 
the aerial capacity. It is interesting to note that 
when the capacity of the aerial exceeds -0003 
míd. the tuning is not affected by any variation 
in aerial capacity. 


For the reception of C.W., reaction may be 
introduced into the circuit by the method known 
as anode tuning. A variometer, L4 (or slider 
inductance) is connected in the anode circuit in 
series with telephones shunted by а condenser and 
the usual Н.Т. battery. 1% is not necessary to 
couple the inductance, L,, with L,, but by varying 
L, it is ible to bring the system just short of 
the oscillation point for sensitive spark reception, 
or to make the system oscillate for C. W. heterodyne 
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reception. Such а circuit is simple, sensitive and 
easy to control, and although it does not present 
some of the advantages of loosely-coupled circuits, 
the tuning is sharp апа interference much less than 
might be expected. 

As regards short wave amplifiers, I was interested 
in Mr. Coursey's description of the amplifier shown 
in Fig. 2. I do not think it is essential to employ 
the condenser shown for tuning the anode circuits, 
unless it is desired to make the amplifier cover а 
wide range of wavelengths. I have seen quite 
successful short wave amplifiers constructed, by 
simply making the inductances and self-capacities 
of the transformers approximate to the wavelength 
it is desired to receive. I entirely agree with his 
remarks on the desirability of eliminating stray 
capacities, апа short wave amplifiers tested in 
experimental form on the bench, will often refuse 
to behave in а stable manner when made up in the 
form of a compact and finished instrument, ав a result 
of introducing stray capacities between leads. ` 

I have known an amplifier to give excellent 
results when spread out on the bench, only to 
prove a complete failure when finally assembled, 
as the result of bringing the aerial tuning con- 
denser within two inches of the first transformer. 
Tuner circuits should therefore be kept well away 
from amplifier circuits, and the assembling of appar- 
atus after experiment should be carried out with 
care, in the most suitable manner of arranging 
components. 

Valves having small capacity, such as the tubular 
pattern, are most suitable for short wave work. 

To give a few practical details of a short wave 
amplifier, four to five tubular pattern valves may 
be mounted in a row (in clips), on the lid of a fair- 
sized box, allowing 2 or 3 inches between each valve. 
Mount the transformer directly under each valve, 
hanging downwards, so as to have as little capacity 
to the valve-fittings and lid of the box as possible. 
The transformers can be made from ordinary 
waxed cardboard tube, about 1” diameter and 
2 ” long, both primary and secondary being wound 
with about 300 turns each of No. 40 D.S.C., the 
secondary being wound over the primary with a 
few layers of waxed paper between. This will 
give approximate transformer tuning between 
200 to 300 metres. Fewer turns should be employed 
for shorter wavelengths. 

One point has been omitted from the amplifier 
described by Mr. Coursey and shown in Fig. 2. It 
is important to have control of the grid potentials 
of all valves acting as high-frequency magnifiers. 
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To carry this out, instead of connecting all the 
ends of the grid secondaries to the negative fila- 
ment busbar, join them together and connect to 
the slider of а poten ome the latter being 
connected directly across the filament battery, 
(see Fig. 5). By moving the slider of the potentio- 
meter to the left, it is possible to make all grids 
more positive with respect to the filaments and 
at the expense of some sensitivity to stabilise 
effectively the whole amplifier апа eliminate 
howlings and self-oscillation. 


Fig. 5. 


To prevent high potentials arising in the ends of 
secondary windings, condensers of about :3 mfd. 
may be connected between these windings and earth, 
on the negative filament busbar. 

An interesting transformer was recently described 
by Captain Crowther for use in high-frequency 
amplifiers. It consists of a primary and secondary 
winding, wound together on to two slabs which 
slide over each other. By reason of the double 
winding both primary and secondary windings 
may be tuned within а wide range of wavelengths 
by altering the relative position of the two coils. 
Each winding is tuned in this way by utilising 
the variometer effect. 

With regard to Mr. Coursey's Fig. 3 circuit, 
I have seen this arrangement tried on fairly short 
wavelengths. It was suggested by Professor 
Whiddington, in 1918, at the Wireless Experimental 
Establishment at Biggin Hill. Short waves were 
heterodyned and then passed on to an ordinary 
long wave amplifier of the ordinary type, used for 
wavelengths of 2,000 metres and upwards. To 
my mind it was nothing like so successful an arrange- 
ment, from the point of view of sensitivity, as a 
transformer-coupled amplifier constituted for short 
wave reception. 

I do not know that I have any more points to 
raise. I have already taken up rather more time 
than was my intention. 

Mr. M. Child: I am afraid there is not very 
much left for me to talk about in this matter, but 
I should like, first of all, to say just a few words 
in connection with the tuning of the aerial circuit. 
In short wave reception, it is all very well to 
show a diagram of an aerial circuit which has 
an aerial, an inductance and an earth, as in 
Fig. 6, but supposing we take the case of a 
standard Post Office aerial, or what has become 
known as a standard Post Office aerial, which has a 
length of about 100 feet of straight wire. The 
natural wavelength of that aerial is, we will say, 
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approximately 100 to 200 metres. It will, of course, 
vary a great deal in different circumstances of 
erection of the aerial, as probably all of you 
know. The capacity of the wire will vary con- 
siderably with different installations. But if we 
take it that 100 feet of aerial wire has an 
approximate wavelength of about five times its 
length, which I think is a fair average value, then 
we are starting right away with an aerial 
circuit without any inductance in it at 
all; simply an aerial that goes right 
through to earth with a wavelength of 
somewhere about 200 metres. The 
moment we begin to put inductance into 
the circuit to form a coupling coil we 
immediately begin to increase the wave- 
length, and we may get well above 200 
metres with even a very few turns of 
inductance as a result. To neutralise 
this we put a condenser in series with 
the aerial, and the moment we do во 
we reduce the aerial capacity to a very 
small value, and, as a consequence, 
the aerial wil not have а very 
large degree of selectivity in itself. It will be 
like a very thin pendulum, with practically 
no weight at the bottom. It will oscillate very 
readily and be very susceptible to waves of fre- 
quencies other than the one to which it is tuned. 

Again, the question of getting a potential on 
the grid is important if using a valve. If we 
take the aerial circuit (Fig. 4) with the inductance 
L in series. We must have this inductance in 
order to give us any potential at all to be trans- 
ferred to the grid; whether we use the grid 
condenser (Fig. 7) or connect direct to the gnd 
—using а potentiometer—does not make much 
difference. The greater the inductance of L, the 
smaller must we make the capacity C, and we 
soon reach a condition of affairs where any increase 
of L brings down the energy in the aerial on account 
of the fact of C being so small, the net result being 
that there is practically no tuning. In Major 
Binyon’s first diagram (Fig. 4), Ido not remember 
him showing exactly where the earth connection 
went. 

Major Binyon : To the filament. 

Mr. Child: I thought I would mention the 
omission, because anyone taking a copy of the 
diagram might wonder where the earth connection 
should be made. In that set I do not think we can 
really consider the aerial as a proper oscillating 


Fig. 7. 
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circuit. At any rate, it has no particular wavelength 
of its own. Now I suggest very tentatively, that 
if we are going to work on short wavelengths we 
ought to make a strong bid for something a little 
better, and always bring the grid direct on to the 
aerial circuit. If we do away with that altogether 
and use a coupled tuner, I think things ought to be 
a little better, because if the coil L, (Fig. 8) has 
only a few turns, say half-a-dozen, just enough to 
give the required coupling, and put a condenser C, 
in the aerial circuit, we shall be able to keep 
this condenser capacity fairly large, on account of 
the small value of L,. If we then use a carefully 
designed secondary, wound with ~well-stranded 
insulated wire—I mean each strand separately 
insulated to reduce the H.F. resistance, and with 
а small condenser across it, if necessary, for tuning, 
we can use fewer turns for L, thus getting a far more 
efficient aerial circuit, and a circuit which can be 
made selective. The secondary circuit can be 
inductively coupled to a third circuit, if required, 
before coming on the valves. Preferably the ideal 
arrangement would be to wind the secondary so 
that its self-capacity would be sufficient to give 
the required wavelengths. With variable coupling 
between L, and L, we have the ordinary simple 
tuner, and my experience has been that you get a 
much higher efficiency by using such a tuner. 
Another advantage is that if the secondary circuit 
is carefully calibrated you can easily set it for the 
wavelength required, and the only thing to adjust 
is then the condenser С,. i 
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Fig. 8. 


Now, with regard to the reaction сой. Му 
experience has been that directly you introduce a 
reaction circuit with an ordinary reaction coil at 
L, (Fig. 8) anywhere near L, the calibration of 
the circuit is immediately upset, and in short wave 
work it is certain that the capacity effect of the 
coil L}, tends to neutralise some of the available 
potential. I have not built up a circuit, using & 
variometer in the plate-circuit, as has been 
suggested (Fig. 4), but I think that will 
probably meet the case for short waves. It is then 
unnecessary to introduce a reaction coil, L;, at all. 

Mr. Scott- Taggart : The title of the discussion 
to-night is, I believe, intended to cover the reception 
not only of short continuous waves, but also damped 
waves. The method of reception in these two cases 
is entirely different, and several special problems 


attach themselves to the different methods of recep- 


tion. For example, when receiving short con- 
tinuous waves it is necessary to take the greatest 
care in tuning the local oscillations to approxi- 
mately the same frequency, as the incoming 
oscillations, апа, since the frequency is very high, 
it is exceedingly difficult to tune local oscillations 
correctly. The slightest alteration of the capacity 
of the circuits will alter the beat-note and make 
the reception of incoming signals specially difficult. 

Mr. Coursey has already suggested the use of 
long handles in connection with the tuning of the 
condenser or variometer. Another arrangement is 
to connect а variable resistance across the receiving 
circuit, and by varying the value of this resistance 
to alter the frequency of the circuit. It is & well- 
known fact that the frequency of any circuit 
depends on the inductance, the capacity and any 
parallel resistance associated with such a circuit, 
so that if we connect a variable resistance of very 
high value across the receiver, we are able to tune 
it within а short range of wavelengths. Опе 
method of doing this is to use an ordinary two- 
electrode valve, which may be а special valve or 
an ordinary three-electrode valve, with grid and 
anode connected together. By connecting the anode 
to one side of the circuit and the filament to the 
other, and varying the filament current, we can 
vary what is equivalent to a parallel resistance 
across the circuit, and thus alter the frequency of 
the circuit. = 

When using short waves it is a useful procedure, 
when pressing the key, to vary the value of the con- 
denser which tunes the transmitted signals. By 
turning the condenser several times, round about the 
wavelength which is being transmitted, it is possible 
to call the attention of the receiving station much 
more effectively than if the key were simply de- 
pressedin the ordinary way, and, moreover, it enables 
the receiving operator to listen on а fixed wave- 
length without continually having to vary his 
condenser. lf this is not done, the receiving 
operator has to vary the constants of his circuit 
continually, perhaps for an extended time, until he 
receives the other station, and this difficulty is 
particularly accentuated when receiving short 
waves. It has been proposed actually, to have а 
mechanical device which will turn the condenser a 
little on either side when calling, or, if a condenser 
is not used, the variometer can be employed for the 
same purpose. The reception of telephone and 
spark signals, of course, presents no such difficulty, 
and the ordinary method of tuning is usually 
sufficiently good. 

Several speakers to-night have pointed out that 
the potentials across the direct-coupled receiving 
circuit are usually not sufficient to give good signals. 
The obvious thing to do, of course, is to use some 
form of high-frequency amplifier before using а 
valve or a crystal as a detector. The other obvious 
solution is what is usually done on ship stations, 
namely, to have a few turns in the primary of a. 
step-up oscillation transformer. Still another 
method is not to use the potentials across the in- 
ductance in the aerial circuit, but to take the 
potentials across а series condenser. This, 
when the inductance is very small, is a very much 
more effective method of obtaining the high fre- 
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quency potentials to operate the detector. Fig. 9 
shows one arrangement of carrying this idea into 
effect. 

An aerial inductance is shown at L,, а condenser 
C, preferably variable, being included in the 
earth lead. Instead of taking the potentials across 
the inductance L,, we take them across the con- 
denser C,. The potentials now have а much greater 
value than those across L, We thus obtain а 
receiving circuit which will operate much more 
effectively than would otherwise be the case. In 
the figure is also shown & method of obtaining 
retro-action by connecting а coil, L,, preferably 
aperiodic, in the anode or plate circuit of the 
valve. The coil L, is coupled to the inductance L, 
until the required amount of retro-action is 
obtained. If continuous waves are to be received 
the coupling is increased sufficiently to produce 
self-oscillations. This circuit, which has been used 
during the war in connection with the Army loop 
sets, has proved very effective indeed. It can 
be used for the very shortest waves, as short 
as 30 to 50 metres, with excellent results. One 
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Fig. 9. 


method of obtaining retro-action, which is desirable 
on short wavelengths, is not to alter the coupling 
between L, and L,, but to vary the filament resist- 
ance R, or the value of the anode battery H. 
When the coupling between L, and L, is fixed, we 
can then bring the valve to different stages 
preceding self-oscillation by altering the value 
of R,, 

Fig. 10 shows & modification of Fig. 9. In thig 
case the grid-leak H, is connected across the fixed 
condenser C,, which acts partly as an aerial con- 
denser and also as a grid condenser. In a circuit 
of this nature it is very desirable to prevent leakage 
between the filament battery and the earth, so 
that instead of taking precautions to prevent any 
possibility of current leaking to earth it is very 
convenient to connect the variable condenser C, in 
the earth lead, and by tuning C, we are enabled to 
tune the circuit to the required wavelength. 
The filament accumulators should be insulated. 
Another advantage of the condenser C, is that it 
enables the circuit to oscillate very much more 
readily than if & direct connection to earth were 
taken from the filament. 
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Fig. 11 shows а circuit in which we use ап aerial 
inductance, L,, having а small number of turns— 
few because it cannot be helped—and a secondary 
inductance L,. The three-electrode valve is used 
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Fig. 10. 


either as an oscillator or retro-active amplifier, a 
tapping being taken from the filament to a point 
on the inductance L,. Condenser C, also communi- 
cates high-frequency potentials to the circuit L,, 
C,, which is tuned to the incoming wavelength. 
The requisite amount of retro-action may be 
obtained by varying the tapping on L, or the 
capacity of C,. It is to be noticed that the anode 
D.C. circuit is separate from the anode oscillatory 
circuit, the battery and telephones being connected 
directly across anode and filament. These single- 
circuit arrangements are exceedingly useful and do 
not require the use of a retro-active coil, which in 
all cases is rather troublesome, and requires to be 
of different sizes for different ranges of wavelength. 

In Fig. 12 we have another arrangement in which 
single circuit principles are involved. The aerial 
circuit contains the variable condenser C, and the 
inductance L, which is used to give the aerial circuit 
the wavelength desired. The anode circuit contains 
battery H and the telephones T, as usual. The 
variable condenser С, shunts them both. This 
circuit is capable of being made to oscillate just 
as the usual circuits employing a retro-active coil ; 
but here, again, we are avoiding the use of such а 
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coil. A point in connection with these circuits, 
or, in fact, any circuit in which а retro-active 
effect or its equivalent is desired, is the use of а 
variable condenser across the telephones, or what- 
ever impedance happens to be in the anode or 
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plate circuits of the valve. If we connect the 
condenser across the telephones and battery by 
altering the value of this condenser we can bring 
the valve to all the stages preceding self-oscilla- 
tion, and if the capacity is sufficiently high the 
circuit will oscillate of its own accord. If lower 
than that value, an effect comparable to retro- 
active amplification is obtained. 

Fig. 13 is another circuit in which only a single 
inductance, L, is employed, and the condenser, 
C,, is used to tune the aerial to the required wave- 
length. The grid-leak is connected directly across 
grid and filament. This circuit has several advan- 
tages in connection with the reception of short 
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Fig. 13. 


wavelengths, one of them being that the inductance, 
L, need not be of such a large value as in more 
ordinary circuits. The general principle of circuits 
of this type is that the connection from the filament 
is taken to a point midway between two condensers 
or capacities in the aerial circuit. In this case one 
of the capacities is C,, while the other is the capacity 
of the aerial, these two capacities acting in series. 

Fig. 14 is not new: in fact, none of the 
circuits I am showing you here have any inherent 
novelty; but their utility seems to justify 
describing them during this discussion. In this 


diagram the tuning of the aerial circuit" is 
accomplished by the inductance L and the variable 
condenser C,. This circuit, although very good 
results have been obtained with it, is rather difficult 
to work with. 

Fig. 15, on the other hand, is very much more 
to be recommended, and is similar to some of the 
very earliest retro-active receiving circuits. In 
this case the anode current flows through the 
telephones, T, which are also included in the 
grid circuit of the valve. By altering the capacity 
of the condenser, C,, the various stages preceding 
self-oscillation may be obtained. 

From the remarks that we have heard to-night, 
from the various difficulties that have been brought 


up in connection with amplifiers and receiving 
circuits generally, it will be readily understood that 
the subject is one which lends itself to more 
thorough investigation than has been already made, 
and the subject being one which experimentalists 
can grope into further, is one of particular interest 
to those who are working chiefly on wavelengths 
in the neighbourhood of 200 metres. 

The Chairman: Before calling on the next 
speaker I will &sk the assistant Honorary Secretary 
to collect the ballot papers. I will now call on 
Mr. Blake. 

Mr. G. G. Blake: Having experienced some con- 
siderable difficulty in picking up the Dutch concert, 
which is transmitted on a wavelength of 000 metres; 
from the Hague on Thursday evenings, from 
6.40 p.m. till 10.40 G.M.T., апа also sometimes on 
Monday evenings, I thought my experiences in 


Fig. 18. 
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this matter might be of interest to members of 
this Society. ‚ 

Using ту Р.О. regulation 100 ft. single-wire 
aerial, I have tried three or four different sets 
of connections, all of which will permit me 
to hear telephony from Croydon, Cricklewood, 
Lympne and Chelmsford. "With these same con- 
nections I could hear the shrieking of the C.W. 
from the transmitter in Holland, but could not 
distinguish their concert. I have spoken to 
numerous amateurs about this concert, and 
find that all experience the same difficulty, so far 
as my enquiries have gone. Mr. Kitchen, however, 
has been successful for some time, and he kindly 
gave me some valuable suggestions. 

Fig. 16 shows the small experimental set with 
which I am able to get the concert. 

On the left is a small variable condenser, used 
across the reactance coil, which is hinged to the 
primary coil. To the right of this is the detector, 
and on the extreme right is the primary variable 
condenser. 

Fig. 17 is a diagram of the connections employed. 

The primary and also the reaction coil are 


wound in pancake form, similar to those described - 


in The Wireless World of June 12th, with No. 
38 double silk-covered wire. There are 240 turns 
on each coil, with tappings at every 20, so connected 
that one can add from the outside turns. The 
variation of coupling is achieved by altering the 
angle between the coils, which are pivoted together 
as shown in Fig. 18. In the same figure C and C, 
represent the two variable condensers. C is of the 


Ё 0. 16. 


standard milli-microfarad type, and C,, which is 
across the reactance, has a capacity of about 
-0005 mfd. This latter condenser consists of two 
semi-circular movable vanes 2” іп diameter, 
moving between three fixed vanes. I find that 
this condenser is most important in obtaining fine 
adjustment, but its capacity has to be extremely 
small. 

The grid condenser consists of two sheets of 
metal foil, 1 em. wide, one on each side of a sheet 
of mica, 2 mms. thick, and overlapping 2} cm. 
Across this is shunted a wet cotton grid-leak, as 
described by Mr. Kitchen in The Wireless World 
of July 10th last. I have found this method of making 
grid-leaks very efficient and reliable. Brown's 
telephones are used, wound to 4,000 ohms. 

To Receive PCGG.—The primary of the tuner 
is set so that 60 outer turns are in use, and 
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120 outer turns of reaction coil are shunted by 
about one quarter of the variable condenser C,. 
The coupling between the two coils is set at an 
angle of about 60 degrees, while we search with the 
primary variable condenser C, for the humming 


Fig. 17. 


of the Dutch station’s transmitter. Having got 
this, the coupling is loosened till the reaction almost 
stops (at about 70 degrees), when condenser C 
is adjusted to the silent point on either side of 
which the howling of the valves is to be heard. 

Very slight variation of condenser 
C, will now bring in the concert. 

The main difficulty in receiving 
PCGG lies in the fact that it is 
necessary to adjust the valve, just off * E 
the oscillation point, and the function 
of condenser C, is to make the adjust- 
ment fine enough to reach this point. 
I may here mention that the capacity 
of the grid condenser must be very 
small indeed, or condenser C, will not 
serve its purpose properly. 

I have found that if C, is omitted, fine adjustment 
can be made by placing а small strip of metal 
foil between the primary and the reactance, and 
moving it in or out of the field between them. 
I do not think this method is quite so good theoreti- 
cally, however, as energy must be lost in induced 
currents set up in the foil. Another method I 
have tried is to put a variable high resistance in 
the reaction circuit, but no useful results were 
obtained until, on the night of October 28th, I 
listened to part of the concert, and was able to hear 
Chopin's “ Funeral March” all over the room, 
when amplified with a 4-valve low-frequency 
note-magnifier. i 

In The Wireless World of September 18th last, a 
very simple method of tuning was mentioned, but 
no constructional details or diagram were given. 

I have made up a set, working on the lines 
there suggested, and thought perhaps a diagram 
and full details might be of interest. The method 
is admittedly rather crude, but it works quite 
satisfactorily, and has the advantage of extreme 
simplicity and cheapness, 

It consists of a series of eight or more small 
hanks, or, better still, basket-wound coils, made 
on formers of No. 28 C.C. wire (similar to those 
described in The Wireless World of June 12th last). 

The windings of these inductances is во arranged 
that if we take any three successive coils out of the 
series, the largest coil of the three (which is used 


Fig. 18. 
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as а reactance), has a number of turns equal to the 
sum of the turns on the other two coils, $.e., if we 
commence with а coil of 50 turns, and the next 
coil has 100 turns, then the reactance-coil for these 
two will have 150 turns; or, if we commence with 
& coil of 100 turns, the next coil will have 150, 
and their reactance coil will have 250. 

АП the coils are fitted with plugs so that they 
can be quickly interchanged. When it is desired to 
receive signals, & selection of three successive coils 
is made, as shown in Fig. 19. The largest A, is 
used for reactance, and is connected in circuit 
with a pair of high resistance telephones, a high- 
tension battery, the filament of an R type valve, 
and ite plate. : 


Fig. 19. 


The other two coils, B and C, are connected in 
series, and to the aerial and earth ; the aerial being 
connected to the grid through a small condenser 
with a grid-leak, and the low-tension battery, 
which heats the filament being earthed. 

The three coils are laid, one partly on the other, 
‚ав shown in Fig. 19. The proper degree of 
reaction is obtained by placing B at the right 
distance over the coil A, and tuning is then 
achieved by moving the smallest coil C to its correct 
position over or near to coil B. 

In conclusion, I may mention that this method, 
while being satisfactory for the reception of such 
stations аз Hanover, Paris, etc., or signals from 
ships, as it has no condensers for fine adjustment, 
is too crude for the reception of the Dutch concert. 

Mr. W. J. Fry: In passing a few remarks 
relative to short wave receiving apparatus, I 
would prefer to leave the mathematical side of the 
question to some of our more experienced members. 
Being familiar with the difficulties met with in 
tackling the problem of short wave reception, 
with thermionic valve apparatus made on private 
lines, I would like to give a few of my personal 
experiences. 

The orthodox instruments used in the days of 
the crystal detector, giving quite good results in 
receiving long or short wave signals on the same 
inductances, do not hold good with thermionic 
valve receivers. We all know the effect of intro- 


ducing even quite small capacities in such circuits, 
an effect which when using crystal detectors 
would, a few years ago, have passed un- 
noticed. The difficulty is, presumably, in the 
fact that the mutual capacity effect of the coils 
themselves determines the. ultimate results. 
Messrs. the Marconi Co. and others have long 
known the disastrous effect of “ dead-ends”’ in 
receiving inductances, and have therefore intro- 
duced means of cutting out any unrequired 
inductance, and I believe that the secret of success 
in the reception of short wave signals lies in this 
direction. Fig. 20 shows the dimensions used 
by Mr. Hale and myself. 

The inductance shown was originally constructed 
for 600-metre reception, but experiment proved 
signals on wavelengths lower than 400 metres 
to be inaudible. The circuit is an ordinary single- 
valve regenerative circuit, with a small reaction 
coil. 

We accordingly reverted to the dead-end method. 

The secondary tuning inductance containing 17 
coils was reduced by 12 coils by means of a dead-end 
switch;the reactance composed of 3 coils was left un- 
earthed, and the reception of signals on 300-metre 
wave lengths was then possible. The reaction coil 
was also fitted with a dead-end switch, cutting out 
2 coils; a blocking condenser of ordinary capacity, 
fitted with a switch allowing 3 capacity adjust- 
ments, was connected from one side of the reaction 
coil to one side of the secondary coil, thus acting 
as a H.F. by-pass when 180-metre signals were 
received. 

A point which seems of great importance when 
receiving very short wave signals appears to lie in 
the correct proportioning of the plate and reactance 
circuit. 

In all cases the natural frequency of the reactance 
circuit must be the same, or a little lower, than 
that of the signals to be received. It is better— 
when a little extra adjustment is not an objection 
—to separately tune the plate and grid-circuits to 
& resonant condition, when the most effective 
reaction is obtained. 

The effect of dead-end turns, when not counter- 
acted, results in absorption, especially if the wave- 
length of the unused part of the coil happens 
to be the same as that of the signals to be received. 
Particulars of connections, dimenaions of coils and 
parts are fully given in Figs. 20 and 21. 

The Chairman : We have come to the last of 
the names of gentlemen sent in as probable speakers. 
I will ask if anybody else would like to say any- 
thing. 

Mr. Powell-Rees : I would like to know what 
is the lowest wavelength on which oscillation is 
obtainable with & single valve. How low will one 
oscillate ? There used to be a good deal of difficulty 
about getting & valve to oscillate as low as 200 
metres, but that seems to be accomplished quite 
readily now. What is the lowest wavelength on 
which it is known that oscillation can be obtained 
with a single valve ? 

Mr. J. Scott-Taggart: I think about half a 
centimetre to two centimetres. 

Mr. Powell-Rees : That means in any circum- 
stances ? 
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Fig. 20. 


P — Primary, 24” diameter, 3}” long; 200 turns No. 26 S.W.G. enamelled copper. 
S — Secondary, 2” diameter, 54” long ; 18 coils spaced 1/16" apart, wound with No. 26 S.W.G., S.S.C. 


and 25 turns $n each сой. 


R= Reaction-coil, 21" diameter, 1” long; З сойз wound with No. 26 S.S.C., the lst coil having 18 turns, 


the 2nd and 3rd having 24 turns each. 
А = Reaction-coil switch. 
B=Secondary tuning switch. 
X = Secondary dead-end switch. 
Y = Reaction-coil dead-end switch. 


Mr. J. Scott-Taggart : You have usually to 
acquire special circuits. 

Mr. Powell-Rees : On ordinary circuits such 
as members use, how low can one до? 

Mr. J. Scott-Taggart: About two centi- 
metres, I think. 
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Fig. 21. 


Mr. Powell-Rees That means they oscillate 
on all wavelengths ? 

Mr. G. W. Hales : How low is it practicable to 
get"& circuit to oscillate when coupled to an aerial, 
and where there is а certain amount of radiation 
tending to prevent oscillation ? I mean oscillating 


on load instead of quite free. 


The Chairman: That is a further question 
perhaps some of the previous speakers might 
answer. 

Mr. J. Scott-Taggart: 
valves oscillate at 30 metres. 


Mr. Child: I should like to ask about what 
size aerial уоп were using when you got 30 
metres ? 

Mr. J. Scott- Taggart: It would be about 
ten feet. 

Mr. Child : A very small capacity. But I take 
it most of the questions these gentlemen have asked 
are about the practicability of oscillating circuits 
coupled toan ordinary Post Office aerial. I imagine 
then the wavelengths would be relatively long. 
You might get them to oscillate at 80 to 100 metres, 
but, without special condenser arrangements, 
I think it would be very difficult to get the valve 
to oscillate in practice with an aerial coupled up in 
the ordinary way. I am only suggesting that 
there may be ways of doing it, but I think it would 
be а very difficult matter to arrange things with 
the ordinary Post Office aerial coupled up to the 
tuning inductance, and so on, in the circuite which 
we have been discussing. 

Mr. Powell-Rees: I think that answers my 
question. 

Mr. J. Scott- Taggart (communicated) : With 
reference to my remarks re the shortest wavelength 
obtainable with a valve, the statement, “ half a 
centimetre to two centimetres " should have been 
* about half a metre to two metres." 

The Chairman: Time is getting on: perhaps 
we had better bring the meeting to a close. I am 
sure we are very much indebted to the gentlemen 
who have brought forward all these interesting 
circuits. 

I have to announce that the gentlemen put up 
for ballot have all been duly elected. I have also 
to announce that the next meeting of the Society 


I frequently make 
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will take place at the Royal Society of Arts (John 
Street, Adelphi) at eight p.m. on November 18th, 
when we hope to have & demonstration of high- 
speed telegraphic printing by means of wireless 
telegraphy, for which we shall be indebted to 
Messrs. Creed, of Croydon. So far, we have only 


4 


got informal permission from the Post Office, and 


the demonstration has not yet been tried; it is 
therefore perhaps a little rash to say we shall be 
able to show it But I think so. ~ 

The meeting was then adjourned. 


WIRELESS CLUB REPORTS 


The Wireless Society of London. 


The next meeting of the Society will take place 
on December 10th, at 6 p.m., at the Institution 
of Civil Engineers, Gt. George Street, Westminster, 
when а Paper illustrated by experiments will be 
read by Dr. J. A. Fleming, M.A., F.R.S. (University 
Professor of Electrical Engineering i in the University 
of London) on “ А Four.Electrode Thermionic 
Detector for Damped or Undamped Oscillations 
of High or Low Frequency."— Hon. Secretary, 
Mr. L. McMichael, 32, Quex Road, W. Hampstead. 


Brighton Radio Society. 

(Affiliated with the Wireless Society of London.) 

А meeting of the Society was held on the 15th 
Oct., Mr. M. G. Foster in the chair. There were 
four items of agenda: (1) To arrange for a local 
club-room, (2) Fixture of definite evenings for 
meetings, (3) To ascertain members who were 
licence-holders, (4) Application for a licence for 
Club station. It was decided to approach the 
committee of the local Oddfellows' Institute with 
а view to securing the use of a room in that build. 
ing. This was acted upon, and the result will form 
the subject of discussion at the next meeting. 

It was further decided that Tuesday evenings be 
fixed for meetings, subject to alteration if neces- 
sary. to suit. special circumstances. For the time 
being it was agreed to let the matter of a Club 
station remain in abeyance until such time as 
definite headquarters are secured. The members 
present expressed their keen desire to embark 
upon the experiments in connection with the 
proposed trans-Atlantic tests. 

During the course of the evening some very 
interesting little incidents relating to experiences 
at sea were contributed by Messrs. Bingham and 
Rogers. 

А series of lectures are being arranged, and it 
is hoped that it will not be long. before the Society 
embarks upon some really useful work. 

Any gentlemen interested and desirous of becom- 
ing members are invited to communicate with the 
Hon. Secretary, Mr. D. F. Underwood, 68, South- 
down Avenue, Brighton, who will be pleased to 
furnish full particulars. 


Three Towns Wireless Club. 
(Affiliated with the Wireless Society of London.) 


At a meeting of the Club, held on Wednesday, 
October 20th, & lecture and demonstration was given 


by Mr. Rose on the construction of honeycomb 
coils. With the aid of a former and string he was 
able to demonstate to his audience the method of 
winding. 

At the meeting of October 27th no special lecture 
was arranged, but members were invited to ask 
questions or present constructional difficulties 
they wished to have solved. А very interesting 
and useful evening was spent in consequence. New 
members are still joining, and it is hoped that the 
Club will soon be in а flourishing and healthy 
condition again. Full particulars of membership 
may be obtained from the Hon. Secretary, Mr. 
G. H. Lock, 9, Ryder Road, Stoke, Devonport. 


Derby Wireless Club. 

(Affiliated with the Wireless Society of London.) 

A meeting of the Club was held at the Technical 

College on October 13th, when Mr. Downes read 
a Paper on “High-Power Land Stations." 
. A further meeting was held at The Court, 
Alvaston, on October 30th, and after buzzer 
practice, Messrs S. С. Taylor and A. T. Lee gave 
some interesting information on the Poulsen Are, 
followed by a discussion. 

Four new members have joined the Club. 
Members are reminded that an exhibition is to be 
held early in the coming year, by which time it. is 
hoped there will be a good collection -of local 
apparatus.— Hon. Secretary, Capt. William Bem. 
rose, Littleover Hill, Derby. 


North Middlesex Wireless Club. 

( A ffiliated with the Wireless Society of London.) 

A well attended meeting was held at Shaftesbury 
Hall, Bowes Park, on November 3rd, the President 
being in the chair. After the minutes of the pre- 
vious meeting had been read and confirmed, 
the Secretary read a letter from Mr. Wm. Le Queux, 
regretting his inability to be present on that evening 
owing to recent illness, but promising to send a 
special greeting to the Club by wireless telephony. 
He hoped, however, to be able to pay a visit at 
some date in the near future. 

A number of members brought instrumenta 
for exhibition, and Mr. Gartland's 3-valve amplifier 
was connected to the Club'sset. At the appointed 
time Mr. Le Queux's call was received, but owing 
to interference his message was mutilated. 

А number of instruments and accessories were 
kindly lent by the Radio Supplies Co., and these 
created great interest by reason of their good 
finish and unique design. 

It has been arranged that members may borrow 
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Members of the North Middlesex Wireless Club. 


the Club's set on payment of a small fee. and it is 
expected that this will prove of great assistance 
to members. 

Full particulars of the Club may be had from 
the Hon. Secretary, Mr. E. M. Savage, Nithsdale, 
Eversley Park Road, N.21. 


` Burton-on-Trent Wireless Club. 
(Affiliated with the Wireless Society of London.) 


The first annual meeting of the Club was held 
on Friday, November 5th, the Vice-President, 
Mr. А. Chapman, presiding. 

Mr. R. Rose (Hon. Secretary) read a report on 
the activities of the Club for the past twelve months 
and produced а Balance Sheet, from which it ap- 
peared that the expenses of the Club for the twelve 
months ending October 30th, were £5 17s. 6d., 
leaving a balance in hand of £4 8s. Od. 

Colonel John Gretton, C.B.E., M.P., was 
unanimously re-elected President ; Mr. A. Chapman 
was re-elected and Dr. A. L. Stern elected Vice- 
Presidents. Mr. R. Rose was re-elected Hon. 
Secretary and cordially thanked for his past 
services. 

A letter was read from Mr. Philip R. Coursey 
(Radio Review) regarding a proposed radio test 
from America to the United Kingdom, asking 
for the co-operation of the Burton Wireless Club 
in the scheme. It was resolved to co-operate as 
far as possible and to make arrangements, if prac- 
ticable, for the erection of a temporary station 
on the Water Tower just outside the town, for 
the purpose of endeavouring to pick up the signals 
from the United States. | 

The Hon. Secretary submitted а draft of the 
new Rules which were approved and adopted, 
the old Rules being rescinded. 

A list of books in the Club Library was submitted, 
and Mr. W. L. Butt was elected Hon. Librarian. 

Members were asked to return books borrowed 
within fourteen days, and а Rule was made to 
this effect. 

The annual subscription is 5s. for members over 
twenty-one years of age, and 2s. 6d. for members 
under twenty-one. 

A list of proposed Lectures for the winter session 
was submitted, and it was decided that meetings 
of the Club be held every alternate Friday at 
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7.30 p.m. The question of Morse practice was raised, 
and a number of members appeared to be desirous 
of practising Morse. Mr. Maurice Lloyd (Marconi 
Company) who was in the town for a few weeks, 
was present at the meeting, and kindly offered 
his services in this connection ; classes were 
arranged for Mondays, Tuesdays, and Wednesdays 
in each week. Four new members were elected, 
and Mr. M. Lloyd was unanimously elected an 
honorary member. 

All communications to be addressed to the 
Hon. Secretary, Mr. R. Rose, 214, Belvedere Road, 
Burton-on-Trent. 


Edinburgh Wireless Club. 

(Affiliated with the Wireless Society of London.) 

Rapid strides have been made both in regard 
to the results of our receiving set and also to the 
number of new members enrolled. 

Several members, who have private stations, 
report that United States and South American 
stations have been heard locally with one valve, 
Р.О. aerial and apparatus almost home-made 
throughout. 

Our Club-room at 48, George Square, Edinburgh, 
is open every Wednesday from 8 p.m. to 10 p.m., 
and on Sundays from 3 p.m. to 5 p.m., when any 
visitor who would like to view our apparatus 
will be gladly welcomed. 

Unfortunately we have had to raise our annual 
subscription from 10s. to 12s. 6d. owing to the 
increase in the cost of necessities. County members 
annual subscription, however, remains at 5s. and 
entrance fee 58. ; half annual rates will be allowed 
for members joining after January lst. 

Our general (business) meetings will, in future, 
take place on the first Wednesday of each month 
instead of the first Sunday, in order that as many 
members as possible may be present. 

Further particulars can always be supplied if 
required by sending & post card to the Hon. 
Secretary, Mr. W. Winkler, 9, Ettrick Road. 


Halifax Wireless Club. 

(Afflsated with the Wireless Society of London.) 

The Club is still progressing satisfactorily and 
the membership is now about sixty. А transmitting 
licence has been granted by the P.M.G. for use on 
wavelengths up to 180 metres, and & special 
wavelength of 1,000 metres, for C. W. and telephony, 
with а power of 10 watts. А transmitting set has 
been constructed by some of the members, and at 
а recent meeting а demonstration of C.W. trans- 
mission was given. | 

On October 6th Mr. J. R. Halliwell, Principal of 
the City School of Wireless, Manchester, lectured 
to the members on ''The Thermionic Theory." 
The lecture was most instructive and helpful to 
members, our accommodation being taxed to the 
utmost. 

On October 13th Mr. Harold Emmott, A.M.I. E.E., 
gave a short Paper on '' The Principles of Electrical 
Measuring lnstruments," and provided suitable 
instruments for demonstration. Since the demon- 
stration of C. W. transmission above referred to, two 
of the Club members have carried out experiments 
with telephony, and after Mr. Emmott's Paper 
they gave а demonstration of wireless telephony, 
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transmitting music and speech from а room 
some distance from the Club-room. The experi- 
ments, which were highly successful, were listened 
to with the greatest interest by a large attendance 
of members. The transmitting set has been con- 
structed on the lines of the one described by Mr. 
G. G. Blake, A.M.LE.E., before the Wireless 
Society of London, but with the microphone in the 
earth circuit, which, in our case, gave better results 
than as in the published description. —Hon. Secre- 
tarv, Mr. H. L. Pemberton, Clare Hall, Halifax. 


Plymouth Wireless Society. 

(Affiliated with the Wireless Society of London.) 

A meeting of the Society was held on October 
29th at the Municipal Technical College, Plymouth, 
Mr. J. C. Andrewartha in the chair. A most interest- 
ing and instructive lecture was delivered by Mr. 
J. K. A. Nicholson, A.M.L.E. E., on the Telefunken 
system. The lecturer made special references to 
the inductor-motor and alternator-variometer and 
the quenched-spark system, as used on these 
installations, comparisons being drawn with the 
instruments used in the Marconi system. The 
emergency, transmitting and receiving instruments 
used in the Telefunken system were also described 
in detail. Mr. Nicholson provided the assembly 
with an exhaustive series of diagrams to illustrate 
the principal differences between Marconi апа 
Telefunken sets. At the close of the lecture the 
chairman expressed his appreciation on behalf of 
those present of the lecturer's interesting discourse. 
—Hon. Secretary, Mr. H. P. Mitchell, Municipal 
Technical College, Tavistock Road, Plymouth. 


Sheffield and District Wireless 
Society. 

( Affiliated with the Wireless Society of London.) 

The first Paper of the new session was given by 
the President of the Society, Mr. H. E. Yerbury, 
M.Inst.C.E., M.L.E.E., the subject being ‘‘ Some 
Errors in Text-book Science." The author dealt 
with the subject of internal atomic energy, the 
Einstein Theory, Matter, its structure and po- 
tentialities, and how it can betransferred into energy, 
such as heat and electricity. Many present-day 
theories were criticised, апа some unorthodox 
views were brought forward on many subjecta, 
including the conservation of energy. 

At the conclusion of the Paper some interesting 
experiments were conducted to show that by the 
liberation of internal atomic energy (in this case 
seen by the emission of tiny sparks), а strip of metal 
may be immobilised in space without visible 
support. 

A very interesting and instructive discussion 
followed, in which several members took part, 
and it was decided to have the Paper printed for 
distribution amongst the members of the Society. 
—Hon. Secretary, Mr. L. H. Crowther, 156, Meadow 
Head, Norton Woodseats, Sheffield. 


Birmingham Wireless Association. 
(Affiliated with the Wireless Society of London.) 


The opening meeting of the session was held on 
Thursday, October 28th, at the Midland Institute, 
when Mr. J. R. Halliwell gave a very instructive 
and interesting lecture. : 


- 


On rising, the lecturer stated that he had the 
previous evening n afforded the pleasure of 
addressing the members of the Manchester Wire- 
less Society, and that on his informing them that 
he was to address the Birmingham Wireless 
Association, they asked him to convey their 
heartiest good wishes to the members. 

He went on to say that he had addressed a 
number of Societies, but had never had the 
pleasure of speaking to such a large attendance, 
and that the number present indicated a very 
keen interest in both Science and the Society. 

Mr. Halliwell opened his lecture by describing 
the properties of the electron, as compared with 
the ion and the atoin, following up with the action 
of the electron in the valve. "S 

At the close of his lecture Mr. Halliwell said that 
he would be pleased to answer any questions put ( 
to him by the members. 

The Chairman (Mr. J. B. Tuckcr), accorded а 
hearty vote of thanks to the lecturer, and asked him 
to convey to the members of the Manchester Wireless 
Association the cordial appreciation of their message 
and to wish them, in return, every success in the 
coming season. 

The Committee have arranged a very interesting 
course of lectures for the present season. 

Those who are interested are asked to com- 
municate with the Hon. Secretary, Mr. A. H. 
Handford, 188, Hamstead Road, Handsworth, 
when full information with reference to membership 
lectures, etc., will be forwarded. * 


Bradford Wireless Society. 
(Affiliated with the Wireless Society of London.) 
A meeting of the Society was held on October 

22nd, the President (Mr. Wood) in the chair. 

A Paper was read by the Hon. Secretary on 
“Те Construction and Working of Resistance 
Amplifiers." A three-valve resistance amplifier 
was exhibited by the lecturer, and signals from 
Carnarvon, Nauen, and many continental stations 
were received. 

The meeting was a great success and well 
attended. A vote of thanks was proposed by the 
President and seconded by the Vice-President (Mr. 
W. Ramshaw). At the close of the meeting eight 
new members were elected.—Hon. Secretary, Mr. 
J. Bever, 85, Emm Lane, Bradford. 


Wireless and Experimental Association. 

(Affiliated with the Wireless Soriety of London.) 

At the meeting of the Association at 16, Peckham 
Road, on Wednesday, October 27th, Mr. Howard 
exhibited and described the small reactance set 
which he had made from particulars given in Z'he 
Wireless World of October 2nd last. 

With one valve and the standard 100’ aerial 
he had obtained considerable distances on 600- 
metre wavelengths. 

The Association has decided to move from 
16, Peckham Road to the Central Hall, Peckham, 
on the first Wednesday in December, and at the 
same time the monthly subscription will be reduced 
by nearly 50 per cent.—Hon. Secretary, Mr. G. 
Sutton, Melford House, 18, Melford Road, E. 
Dulwich. 
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The Gloucester Wireless and Scientific 
Society. 

(Affiliated with the Wireless Society of London.) 

A meeting of the Club was held on October 4th at 
Sir Thomas Rich’s School Laboratory. We were 
pleased to see several new faces amongst us, and 
feel confident that the membership will steadily 
increase and so give us more influence in the world 
of amateur wireless. 

Mr. I. Harris, one of the members, gave а very 
interesting lecture on a new single-valve pancake 
set he is at present experimenting with. With 
а number of pancakes, from a few turns of wire 
to some hundreds of yards, very good signals 
were obtained. 

A vote of thanks was passed to Mr. Harris for 
bringing forward his apparatus. 

All communications to the Hon. Secretary, 
Mr. J. J. Pittman, 1, Jersey Road, Gloucester. 


Manchester Wireless Society. 

(A filiated with the Wireless Society of London.) 

At the usual weekly meeting held on Wednesday, 
October 27th, the subject of transmission to 
members was brought up for discussion by the 
Chairman, Mr. J. McKernan, at the suggestion of 
the Hon. Secretary. 

It was explained by the Chairman, that owing 
to lack of funds, the necessary set required for C.W 
transmission was at present out of reach. 

It was then proposed by Mr. Parkinson, seconded 
by Mr. Blackburn, and carried unanimously by 
the meeting, that a private subscription fund be 
inaugurated immediately, forthe purpose of acquir- 
ing this set and accessories.—Hon. Secretary, 
Mr. Y. W. P. Evans, 7, Clitheroe Road, Longsight, 
Manchester. 

. The Wireless Society of Glasgow. 

A meeting was held in the Christian Institute, 
Glasgow, on Wednesday. November 3rd, when 
a demonstration was given with instruments 
kindly lent for the occasion by the British Thomson- 
Houston Co., Ltd. Mr. Weir Mitchell gave & short 
lecture on the constructional and theoretical 
details of the instruments. 

Any interested readers should communicate 
with the Hon. Secretary, Mr. W. Buchanan, 
2, Drive Road, South Gevan, who will be pleased 
to furnish all particulars of the Society. 


Portsmouth and District. Wireless 
Association. 

The Association has now settled down in its 
permanent Club-room, and the first meeting held 
there was a great success. | 

A licence has been applied for, and efforts аге 
heing made to set-up valve instruments for re- 
search work, as soon as the necessary permission 
is obtained. 

Meetings are held every Tuesday. 

Corresponding members who live out of Ports- 
mouth are asked to remit one guinea per annum, 
--Hon. Secretary, Mr. R. G. H. Cole, 34, Bradford 
Road, Southsea. 


Huddersfield (Y.M.C.A.) Wireless Society. 
The first mecting of this Society took place on 
Monday, Noveinber Ist. 
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The first business of the meeting was the dis- 
cussion of the formation of the Society. After the 
various points had been settled, the work oí 
electing the executive officers was proceeded with. 
Mr. Frank Simpson being elected Hon. Secretary 
and Mr. Stafford Dyson, Hon. Treasurer. 

The following minutes were confrmed: (1) 
That the Society be called the Huddersfield 
(Y.M.C.A.) Wireless Society ; (2) that the Secretary 
proceed with the obtaining of а licence for erection 
and operation of a valve-receiving apparatus ; 
(3) that the subscription shall be the sum of 7s. 6d. 
per annum; (4) that a list of rules be drawn up 
by the Committee, and that every member shall 
abide by the said rules.—Hon. Secretary, Mr. F. 
Simpson, 3, Daisy Street, St. Andrew's Road, 
Huddersfield. 


The Aberdeen and District Wireless Society. 


A meeting of the Society was held on Tuesday, 
October 26th, Mr. F. H. Cartwright in the chair. 

The Secretary delivered a lecture entitled `“ An 
Outline of the Principles of Transmission and 
Reception of Wireless Signals." The lecture wes 
amply illustrated, and a hearty vote of thanks 
waa accorded the lecturer on the call of the Chair- 
man. 

On Tuesday, November 2nd, Mr. Jas. Simpson, 
M.M., read a paper on '' Wireless in Warfare.” 
He pointed out that on the outbreak of war Britain 
was sadly deficient in wireless equipment as com- 
pared with our French allies, and Germany. The 
Germans at the outset were invariably kept well 
informed in advance of all proposed raids by tke 
Allies. The latter, however, made rapid progress, 
and were soon far in advance of the enemy in the 
matter of equipment. 

Mr. Simpson’s Paper was highly interesting, and 
& hearty vote of thanks was accorded him. 

Occasion was taken to congratulate Mr. G. 
Benzie, Culter, & member of the Committee, who. 
along with another, Mr. Jas. Miller, Mile-End 
Avenue, Aberdeen, had intercepted from New 
Jersey, Sir Harry Lauder's song, “ Roamin’ in 
the Gloamin'," transmitted by Mr. H. Robertson, 
of Keyport, New Jersey. We are very proud that 
members of our Society should accomplish such 
a great feat. We are all looking forward to a 
Paper from them dealing with the subject. 

Several new members have been enrolled. 
Membership cards, with the Society's Rules and 
Regulations printed thereon, are being issued 
on receipt of payment of Entrance Fee (5s.) and, 
Annual Subscription (10s 6d.). — Hon. Secretary, 
Mr. W. W. Inder, M.I.R.E., 414, Union Street, 
Aberdeen. 


Walsall Amateur Radio Club. 


At & meeting of the Club held on Monday, 
November Ist, some of the apparatus made by 
members was exhibited and photographed. 

The junior class of the Club is progressing very 
favourably and is most enthusiastic. Lectures 
on the principles of electricity and magnetism 
are given twice & week. 

The senior members of the Club visited the 
Birmingham Wireless School, on Wednesday, 
November 3rd, where a very interesting time was 
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spent. Hon. Secretary, Mr. Edgar W. Bridge- 
water, 17, White Street, Walsall. 


The Blackpool and Fylde Wireless Society. 


At а meeting of wireless amateurs on the 4th 
November, at 1, Boscombe Road, Blackpool, the 
above Society was formed. 

A Committee and Temporary Secretary were 
elected, and the rules of the Society drawn up. 

The syllabus of lectures and meetings for the 
season will be discussed at the next meeting. 

All persons interested can obtain information 
from the Temporary Secretary, Mr. L. Pollard, 
209, Cunliffe Road, Blackpool. 


The Wireless Society of Epsom. 


A wireless Society has recently been formed in 
Epsom, and the Committee, provisionally elected, 
hope that all amateurs in the Epsom district will 
take such formation as a welcome sign that some- 
thing is being done on their behalf. 


Will all those interested kindly communicate 
with the Hon. Secretary, Mr. E. J. Alway, 38, Miles 
Road, Epsom. 


Amateurs in Coventry.—With a view to form- 
ing.an Amateur Wireless Club, Mr. E. E. Stewart 
of Ash Green House, Exhall, Coventry. is anxious 
to get into communication with interested amateurs 
in and about his district. А number of ex Navy 
and Army operators are already co-operating with 
Mr. Stewart. 


Wireless Club for Lincoln.—Messrs. A. L. 
Astill and A. J. Yeates are endeavouring to form 
an Amateur Wireless Club at Lincoln and request 
the assistance of all wireless enthusiasts in the 
district. These gentlemen are of the opinion that 
considering the number of amateurs in Lincoln 
holding P.M.G. licences, there is every possibility 
of a first-class Club. Interested readers should 
communicate with Mr. A. L. Astill, 168, West 
Parade, Lincoln. 


AN AMATEUR STATION 


UR photograph illustrates the 

station belonging to Mr. E. J. 

Simmonds, of Gerrards Cross, 

Bucks, all of which is home- 

made with the exception of 
the telephones and valves. 

On the right is seen the wave-meter with 
adjustable search-coil, reading up to 20,000 
metres, below which is a telephone block 
for plugging in extra telephones. 

The amplifier is a five-valve (3H.F. and 
2L.F.), but any number of valves from two 
upwards can be used. 

In front of the large inductance, which is 
used for quick search-work, is seen a balanced- 
circuit tuner with honeycomb coils ; some 
of the latter can be seen to the extreme left 
of the photograph. 

Mr. Simmonds asserts that quite a number 
of American stations are audible on this 
apparatus the whole year round, and in spite 
of the strong atmospherics which prevail 


throughout the summer months, signals from 
NPL are always of sufficiently good strength 
for experimental purposes. 

As the photograph shows, the set is both 
neat in appearance and well made. 
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А “SEMI-FIXED ” CONDENSER 


By J. R. Hovrr. 


О doubt there are many 

amateurs who have started 

their receiving stations without 

any of the essential data for 

the proper proportioning of 
their various instruments. When alterations 
become necessary, it is a good plan to make 
apparatus, the electrical or wireless value of 
which may be increased or decreased without 
a corresponding increase or decrease in its 
over-all dimensions, thus eliminating a re- 
arrangement of instruments. 

A “fixed” condenser is about to be 
described, which, while not being as tedious 
as a rotary condenser to construct, is capable 
of quite a range of capacity without altera- 
tion to its mechanical dimensions. 


4” thick, is used for the base. To the two 
sides and to one of the ends, wood strips 
#° by 1', are fixed, thus leaving one open 
end, to which is fitted a piece of ebonite 
2%" by 13" by 4". A lid ]" thick completes 
the case. 

The ebonite carries the two terminals and 
the connecting strips ; the latter should be of 
springy copper, 3" long of No. 22 S. W.G., and 
bent as shown. 

The condenser is made up in the usual 
manner, with alternate strips of foil and 
shellaced paper. Since the foil is bent over 


towards the top of the condenser, as in 
Fig. 2, care should be taken that a space of 
3” is allowed between the longer edges of 
the paper and the foil, and §” at the ends. 


Fig. 1 shows the general arrangement of 
the component parts of the condenser. “The 
box can be made of ebonite or wood, the 
latter being cheaper and quite suitable. 

A piece of wood, 5" long, 23" wide and 


Fig. 2. 


The sections of the condenser should 
preferably be made up in numbers of sheets 
that will give any figure between 1 and 9, as 
desired, z.e., if the first section is made up of 
four sheets each side and the remainder 
three, two and one respectively, any number 
of sheets between one and ten may be 
obtained. 

Care should be taken in seeing that the 
top foil of each section is covered and the 
underside left bare, so that when sections are 
placed together the correct thickness of 
insulation 1s maintained between them. 

The lower foils of each section should be 
at opposite ends to the top foils of the same 
section, so that alternate sheets will be con- 
nected to separate terminals, as in Fig. 2. 

The spare sections may be conveniently 
stored in the bottom of the case, an extra 
sheet or two of insulating paper separating 
them from the sections in circuit. 
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Under this heading ше publish COMPLETE | 
specially designed and written for beginners in wireless work. 


BEGINNERS 


instructional articles, forming a series 


Hardly any mathematics 


will be introduced, and we hope to present the fundamental facts of wireless in such a 
manner-as will prove attractive to a much wider range of students than that for which 


this series is primarily intended. 


THERMIONIC VALVES-III. 


‘HE action of the valve as a 
relay, or amplifier, can best be 
understood by referring to the 
curve giving the variation of 
plate-current with grid-volts. А 
typical curve for valves of the R type is given 
in Fig. 1. At zero grid-potential, it is seen 
that the rate of change of plate-current is 
at its maximum. А slight variation in grid- 
volts, either positive or negative, will therefore 
result in a correspondingly greater increase 
or decrease in plate-current. 


MILLIAMPS 


This magnifying effect of the valve is 
utilised in the making of amplifying sets, 
the details of which will be considered later. 

Returning to the characteristic curve, let 
us examine the condition which arises when 
the grid-potential is negative. At the lower 
bend of the curve (marked X in Fig. 1) we 


see that a variation of grid-potential of two 


volts in the positive direction (4.е., from — 2 
to 0,) results in an increase of plate-current 
of 3-6 milliamps. If, however, the grid is 
made 4-volts negative (;.e., from —2 to — 4), 
the plate-current only decreases by 0:8 
milliampercs. Surposc now the grid were 
connected to a circuit so that its potential 
was continually varying between —4 volts 
and zer» The plate-current would vary 
also, but the increase of current due to the 
positive half of the wave would be greater 
than the decrease caused hy the negative 
half The curves illustrated in Fig. 2 will 


GRIO POTENTIAL 


PLATE CURRENT MILLIAMPS 
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help to make this point clear. The top 
curve represents grid-potential, which is 
varied from 
plate-current is shown by the curve below. 

The result, therefore, of applying an 
oscillating voltage to the grid, is an average 
increase in plate-current. ‘The next stage 
is to connect the valve in a receiving circuit 
and see how this increase of plate-current is 
utilised. The diagram of connections is 
given in Fig. 3. A potentiometer is included 


in the grid-circuit in order to apply an initial 
voltage to the grid. "The plate is connected 
to the + terminal of a high-tension battery, 
the negative of which is connected through 
the telephones to the filament. If the aerial 
is not receiving signals there will be а small 
steady current flowing through the telephones 
which will not give rise to any sound. Ап 
incoming signal will cause a quick variation 
in the grid-potential (refer to Fig. 2) which 
in turn will cause an increase in the flow of 
unidirectional current in the plate-circuit. 
This average increase of current will then be 
marked bv a click in the telephones at the 
commencement and end of the signal. In 
fact, the valve will be acting as a very sensitive 
rectifier, with the advantage—that the in- 
coming signals lose but little energy in the 
grid-circuit. In the case of a carborundum 
crystal detector, the energy absorbed by the 
detector tends to damp down the oscillations. 
With a valve, however, the energy in the 
telephones is supplied by the high-tension 
battery, and there is less damping of the 
oscillations. 

It has probably occurred to the reader 


Fig. 3. 


—4 to 0. The variation in- 
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that a similar rectifying action would be ob- 
tained if the valve were worked at the upper 
bend or “ knee” of the curve (the point 
marked Y in Fig. 1). — | 

In this case the grid would be given an 
initial positive potential, and the average 
plate-current would be decreased by the 
incoming signals. The only disadvantage of 
this adjustment is that there isa larger steady 
current flowing in the plate-circuit which 
shortens the life of the high-tension battery. 

Consider what happens if the grid-potential 
is adjusted so that the variation in plate- 
current is equal for both halves of the oscilla- 
tion, which will happen if the grid-potential 
is set at 0 (see Fig. 1). The variation in 
plate-current will then be the same whether 
the potential of the grid is changed from 
0 to —1 or 0 to +1 volts. The plate- 
current will oscillate,in time, with the varia- 
tions of the grid-potential, and the valve will 
no longer act as a good rectifier. However, since 
the plate-current is now oscillating in syn- 
chronism with the incoming oscillations, 
but with a higher amplitude, it is possible to 
make these oscillations in the plate-circuit 
help the incoming signal. In order to effect 
this, a coil is included in the plate-circuit 
which is placed near the receiving inductance. 


Fig. 4. 


The incoming signals will induce an oscillatory 
current in the plate-circuit which will in 
turn increase the intensitv of the incoming 
oscillations. By this means, it is possible 
to greatly increase the strength of signal 
received. A diagram of the circuit ts shown 
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in Fig. 4. The coil in the plate-circuit, 
because of its “ acting-back " effect is usually 
termed a reaction coil. 

The remainder of the circuit includes a 
detector and telephones which are connected 
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across the plate-reaction coil.. 


This arrangement of the. valve circuit 
simply serves to increase or amplify received 
signals, and is known as a high-frequency 
amplifying circuit. | 


The CONSTRUCTION of AMATEUR 
WIRELESS APPARATUS 
A FRAME AERIAL RECEIVING SET-—III. 


THE H.F. AMPLIFIER PANEL. 


HE amplifier panel is to be 
designed to take four valves 
instead of three as was originally 
stated, and we will use for our 


purpose the Marconi V24 type 


'The whole will be wired with stiff wire 
connections and should make a compact and 
useful amplifier for long wave working. 

The panel itself should be made of ebonite, 
by reason of the fact that a wood panel would 
require all holes drilled, to be bushed with 


valve. The amplifier will work on the well-  ebonite, thus making a far more expensive 
known intervalve- proposition. 
resistance and con- | The panel should 
denser principle. ] be cut to 73" x 
The clips for the UL ү" Цр к 71" out of 1" 
four valves  to- pi ebonite. А num- 
gether with the pr м % ber of plain holes 
filament resistance m bis + Ви A should be drilled 


and grid-potentio- 
meter handles will 
be mounted on the 
face of the panel. 
Clips for three 
anode - resistances 
and'hree grid-leaks 
will be mounted 
on the back. 

The condensers 
will be mounted on 
the grid and anode 
clip screws. The 
filament resistance 
will also be 
mounted on the 
back of the panel, 
whilst thepotentio- 
meter will be fitted to two wooden supports 
screwed to the panel. A small telephone 
transformer will complete the panel. 


Fig. 7. 


and for thispurpose 
Fig. 7 will serve as 
а guide. The dia- 
gram showsall the 
holes which will be 
required, excepting 
those needed for 
fiing the screws 
into the box. “The 
ebonite panel 
should ` be accu- 
rately marked їп 


accordance with 
Fig. 7 and the 
holes above the 


points XY should 
be drilled for 5 BA 
clearance and those 
below XY should be drilled for No. 6 wood 
screws. After completing all necessary drilling 
the surface of thepanel should berubbed smooth 
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with emery paper until the outside surface of 
the eboniteis removed. This is done because 
the shiny surface of the ebonite is often 
detrimental to insulation resistance—causing 
surface leakage at high frequency. 
With the panel finished, the valve and 
resistance clips should be made. ‘There are 


three types of clip—valve-filament, grid,. 
and anode, and resistance clips. All may be 
made of hard copper or. phosphor. bronze 


Fig. б. 


strip No. 26 gauge and 3” wide. ‘The valve 
clips, of which 8 will be required, should be 
shaped as in Fig. 8, the base being $" long 
and the vertical portion approximately 1” 
high. А т” hole should be drilled in 
the vertical portion of each as shown and a 
5 BA clearance hole through the centre of 
the base. The grid and anode clips of 
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which 8 will also be required, should be shaped 
as shown. ‘They should be bent to the 
shape given, and have a 5 BA clearance 
hole through the centre of the base. They 
should be 1" high from the base to the top 
of the bend. 

The resistance clips, of which 12 will be 


required, should also be as’ in Fig. 8. The 


height should be 1" and the'base $" long. А 
5 BA clearance. hole is drilled through the 
base and a slot 4" wide апі: 4" deep made in 


_ the top. 


When bending the clips dd not make sharp 

bends with square corners, but bend them on 
a piece of }” rod,so giving the corners a 
certain amount of springiness. If this is not 
done the clips will probably break when the 
valves are put in. 
. In clips Fig. 8, it will be noticed that 
the ends of the springs are slightly. bent. 
If little nicks are made in the ebonite panel to 
correspond with the bent springs it will be 
found that when mounting the clips, the 
bent points of the latter will fit into the 
little nicks thus making a good locking device 
to keep the springs from turning round. 

The intervalve condensers, which are 
001 mfd. capacity, and which must be made 
sufficiently small to permit their being 
mounted on the fixing screws of the grid and 
anode clips, are the next items to receive 
attention. Full details of these together with 
diagrams showing the mounting of the clips 
and condensers fitted to the panel will be 
given in the next issue. 


TYPE MARK III RECEIVER. 


So many are the questions we receive asking particulars as to how the receptive 
range of these instruments may be increased, that we have decided to publish an 


article 
Those 


are in 


dealing with the subject in full, 
of our readers who are in possession of Mark III Receivers, and who 
need of advice concerning them, would do well to watch future issues. 


at the earliest available opportunity. 
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BOOK REVIEWS 


AVIATION. 
By Benyamin M. Carmina. 


London: Messrs. Macmillan: & Co., Ltd. 
New York: ‘The Macmillan Со. 
Pp. 175, diagrams. (Ils. net). 


HE recent announcement made 
by the Royal Aeronautical 
Society, to the effect that in 
future all papers and communica- 
tions destined for places abroad 
to which there is aerial communication will 
be sent by air mail, is a practical illustration 
of how aviation has developed. With the 
daily flights of passenger machines over 
European and American air services, with 
the rapid advances made in all directions of 
aviation, it befits us all to acquire at least an 
understanding of the fundamental principles 
upon which the study of aeronautics is 
based. | | 

The need of a book, which though giving 
the theory of aviation loses nothing of its 
practical end, has long been felt, and the 
author in compiling the book under review 
has not only endeavoured to satisfy this 
needed desire, but has succeeded to some 
considerable degree. 

For a given aeroplane part, the most 
common term has been chosen out of a maze 
of confusing terminology, and in Chapter II, 
which deals with construction, one becomes 
acquainted with the meanings of such words 
as “ longerons," “struts,” “ nose-plates," and 
many others. Each part is shown in position, 
in well described and clearly drawn diagrams. 

The book opens with a chapter exclusively 
devoted to the theory of flight, occupying 
thirty-three pages of interesting and instruc- 
tive matter, written in a style simple enough 
to make its meaning clear, even to those 
whose knowledge of the subject is but 
nebulous and scanty. The science of mechani- 


cal flight is sufficiently treated upon to give 
the student, amateur or layman, an under- 
standing of its general principles, without 
confusing him with unnecessary formula. 

An appendix is added for the benefit of 
those students who wish to go deeper into 
the science of aerodynamics, and to facilitate 
the task of those who have not the necessary 
mathematical knowledge, the superficial ele- 
ments of algebra, trigonometry and the 
metric system have been given in the defini- 
tions. 


METEOROLOGY. . 
By К. С. К. Lemprerr. 
London: Methuen & Co., Ltd. 


This volume, which has recently appeared, 
is from the pen of Mr. R. G. K. Lempfert, 
M.A., C.B.E., Assistant Director of the 
Meteorological Office. 

The object of the book is to supply the general 
public, and in particular those who are con- 
cerned with the subject, in the daily per- 
formance of their occupation, with an up-to- 
date text-book -which will present, in an 
Interesting manner, the results which have 
been obtained up to the present day from the 
systematic study of the weather and the con- 
ditions and influences which govern it. 

The author describes the methods used 
and the various instruments employed for 
the compilation of weather forecasts. An 
explanation of weather maps and their 
preparation forms a fascinating opening 
chapter. 

One cannot read the book without feeling 
how powerful an aid to progress is the 
utilisation of information obtained from 
the study of this science. 

From references given in the book, 
the inestimable service rendered by the 
Meteorological Office during the war can 
be appreciated. 
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QUESTIONS AND ANSWERS 


NOT E.—'This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
іп thei? questions readers are advised to search recent numbers to see whether the same queries have not been 


dealt ith before. 


(4) The Editor cannot undertake to reply to queries by post. 


(5) All queries must 


be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 


will be answered under the initials and town of the correspondent, or, tf so desired, under a 


* nom de plume." 


(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


H.E.D. (Manchester) asks (1) If a receiving aet 
were made from certain apparatus, would it be 
Шке (2) If, omitting the A.T.I., what wavelength 

he could receive. (3) For particulara of an A.T.I. 
to tune his set to a range of from 600—3,000 metres. 
(4) If it ts advisable to have the variometer in circuit, 
and would the A.T.C. be better across the reactance. 

(1) The circuit is of а fairly suitable type, except 
for series inductance and variometer in aerial 
circuit. which are not long enough to be of much 
use. Reactance coil is also not big enough. 

(2) About 700 metres, unless tuning condenser is 
shorted, in which case it would reach about 1,000 
metres. 

(3) A.T.I. should be about 8” x6” of No. 24 
wire. 

(4) Variometer does no harm, but can be omitted 
if desired. A.T.C. should be placed as shown, апа 
not across reaction coil Fig. 1. 


LL 


Fig. 1. 


* 


J.S.F. ( Herne Hill) has made a valve and 
crystal set as described in early issues of this volume. 
The set works well, but he wishes to use a second 
valve insiead of crystal. He asks (1) For a design 
for such a set with all necessary details for con- 
struction. (2) What is the maximum effirient 
wavelength for such a set. (3) How set could be 
modified for C.W. reception without a separate 
heterodyne. 

(1) The complete detailed design of a set to 
meet any individual requirements is quite outside 
the scope of these columns, which are intended 
to help correspondents with particular difficulties 


they have met with. The type of set you have 
referred to is not suitable for alteration as you 
suggest, using single L.T. and H.T. batteries for 
both valves. To meet your requirements we should 
recommend H.F. resistance amplification for the 
first stage; you will then have little difficulty in 
adding a second valve. Many sets of this type 
have been sketched lately, which see and in particu- 
lar reply to E.J. (Sutton) in issue of October 30th. 
For rectification after H.F. amplification a valve 
gives little better results than a crystal. 

(2) Difficult to say, as it depends so much upon 
local conditions— possibly 6,000 to 8,000 ms. 

(3) The original circuit should receive C.W. 
without an independent heterodyne. If you cannot 
do this, try interchan nging or reversing the 
connections to coupling co 


L.G. (Oxford) sends a diagram of a crystal 
receiver and asks (1) If the transformer is 
rightly situated. (2) Would we give particulars 
for the construction of a transformer suitable for 
40 ohm. telephones. (3) Is a blocking condenser 
needed, if so, in A or B. (4) What should be the 
capacity of the blocking condenser and variable 
condenser. 

(1) Yes. 

(2) Transformer in the March 1920 issue, page 
699, should be quite satisfactory. 

(3) Blocking condenser is not necessary, but 
may somewhat improve results, it may be used on 
either side of transformer, preferably on the H.R. 
side. 

(4) Variable A.T.C. maximum about :002 mfds. 

D.S. (Rugby) asks how he can get Н.Т. voltage 
off a D.C. main. 

See page 544 of the issue of The Wireless World 
for December, 1919, obtainable from the Wireless 
Press, 12-13, Henrietta Street, London ; post free, 
Ів. За. 

B.X.K. (Leicester) sends particulars of a valve 
receiver which he intends building, and asks (1) For: 
criticism of sct. (2) Would honeycomb coils with 
tappings have any special merits, as he wishes to 
save space. (3) What would be approximate sizes 
of coils shown in his sketch, and what is the best 
size of wire to use. (4) If he is correct in assuming 
the set would respond to any wavelength up to 5,000 
metres. 

(1) Type of set is all right. Reaction coil should 
be on plate side of H.T. battery and telephones, 
tuned-circuit condenser (:001)— rather big—make it 
-0005 mfds., and tuned-circuit inductance 20,000 
mhys.  Grid-condenser much too big; make it 
“00005 mfds. 
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(2) Tapped honeycomb coils can be used, if 
desired. ey should be fairly efficient, and should 
certainly save space. | 

(3) We can only give very rough estimates, the 
actual values will depend so much on the method 
of winding, etc. Say, for A. T.I. and tuned-circuit, 
25 layers of 25 turns each of No. 24 on a former 
« diameter. For reaction coil use about half the 
above number of turns; thinner wire can be used, 
if desired, say, No. 30. Coupling can be between 
above pair of larger coils, direct if desired. If a 
separate coupler-primary is used ft might contain 
&bout 100 turns. 

(4) Yes, fairly comfortably. 


F.L.D. (Manchester) sends a diagram of an 
aerial Fig. 2 height 35 ft., len AB twin-wires 
45 ft., length BC twin-wires 25 ft., gauge of wire, 
No. 16 S.W.G., together with receiv'ng circuit 
and description of apparatus used (Fig. 3) and 
asks (1) For criticism of set and aerial. 
(2) If using pancake coils for A.T.I. and reactance 
units, the following arrangement will be satisfactory. 
One pancake coil tuning from 100 metres to 2,000 
ms., one tuning from 2,000 metres to 10,000 ms., and 
one from 10,000 to 20,000. Each of these to have a 
reactance coil to couple with it. Tuning to be done 
with -001 mfd. condenser. (3) For dimensions of 
formers and gauge of wire for above units. 


(1) and (2) Aerial O.K. Suggested circuit is fairly 
good, except that grid-condenser should be smaller 
than :0002 mfds., вау, +00004 mfds. You will not, 
however, be able to get the ranges you suggest, as 
the maximum wavelength for any given*A.T.]. will 


only be about three times the minimum for the 
same coil. You will have to put tappings and а 
switch on your A.T.I. Then make your ranges, 
say, 300-1,600, 1,600-6,000, 6,000-20,000. You 
will find difficulty in getting below about 300 metres 
with this type of circuit. 

(3) A.T.I. first range, 120 turns, No. 26, mean 
diameter 8 cms. ; A.T.I. second range, 250 turns, 
No. 260, mean diameter 14 cms.:  A.T.I. third 
range, 750 turns, No. 32, mean diameter 24 cms. 
For reaction coils try &bout half as many turns 
as A.T.I. on first, two ranges and one quarter as 
many on third range. ; 

IN NUBIBUS (Woburn Sands) encloses a 
sketch and description of his 2-valve receiver, which 
has multi-layer coils of enamelled wire for tuning 
purposes, and consists of a grid-leak detector and 
note magnifier. He asks (1) Why the set will not 
oscillate on certain studs of the reactance. (2) How 
he can reduce wavelength. He states that he cannot 
get below 6,000 metres, even when cutting out secondary ` 
condenser. (3) What ta the capacity of a condenser, the 
construction of which he gives. (4) If the above 
receiver should get 2,000 metre stations. 

(1) We think the insulation of the coils may be 
faulty, or conceivably the losses due to the multi- 
layer winding may give you trouble. 

(2) In all probability there is a definite minimum 
wavelength due to the self-capacity of the coils ; 
this you will not be able to overcome. | 

(3) -0023 mfds., approximately. 

(4) It is not possible to predict the minimum 
wavelength of a set such as yours, where the self- 
capacities play such an important part. 


Н.Н. (Newsham) encloses diagram of a receiver, 
and asks (1) If we would explain how to add 1, 2, 
3 or 4 more valves as amplifiers to a certain circutt. 
(2) If tntervalve transformers are used, would the 
following be suitable: 3,000 turns of No. 40 В & 8 
enamelled wire, with 12,000 turns of No. 44 B &S 
enamelled wire and suitably insulated. (3) If tt is 
necessary to show tapping switches to inductances in 
a P.M.G. drawing. (4) Where he can get a descrip- 
tion of a wavemeter to measure C.W. up to 25,000 
metres and one to measure spark signals up to 
10,000 metres. | 

(1) Your drawing and connections аге so com- 
plicated that we are quite unable to trace it out 
satisfactorily. Assuming that they are correct and 
give stages of rectification and note magnification, : 
you would be well advised to introduce some 
stages of H.F. amplification. We cannot enter into 
the general design of such circuits in these columns, 
but possibly the most satisfactory type for long. 
wave work is the resistance amplifier. See article 
in March issue of this year. 

(2) The windings would do, but preferably more 
turns in the same proportion should be employed : 
twice as many of each would perhaps be better. 

(3) We do not think so. 

(4) We do not know any description of this 
kind. 

H.H. (Dewsbury) asks (1) If it is possible to 
make a relay which will respond to W.T. signals. 
(2) If so, should it be polarised. (3) What size 
should the coils be made and how much wire 
should be used. 
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(1) Yes, if you have a suitable valve circuit and 
fairly strong signals. 

(2) Yes. 

(3) Four ounces of No. 44 8.W.G. should give 
suitable windings for the average valve. The 
size of coils depends on the design of relay; apart 
from this, it is not very material. Consult any 
textbook on landline telegraphy for description of 
typical relays. 


R.A.H.W. (London) encloses a sketch of a 
crystal receiver with valve-magnifier, and asks for 
constructional particulars to give him a wave-range 
from 300 to 2,500 metres. He also asks (1) If the 
А.Т.С. is only required when it 18 necessary to reduce 
wavelength, and to keep some A.T.I. in circuit to 
connect to the amplifier. (2) If some A.T.I. is in 
consequence, absolutely necessary with this circuit. 
(3) If he can use a galena crystal instead of car- 
borundum tn the circuit he gives. 

. Your set is identical with the '' crystal receiver 

with valve magnifier," described in the issues of 
April 17th and May Ist of this year. You will get 
full particulars in those two numbers. As regards 
your further queries—- (1) Correct; (2) Correct ; 
(3) Yes. 

B.J.A. (Wembley) asks (1) How to find the 
wavelength to which a loose-cou pler will tune. (2) Why 
values for grid-condensers and leaks vary so. (3) 
What is the best rectifying valve. (4) What is the best 
value and whether the exact value is very important. 

(1) A loose-coupler will tune to the wavelength 
of the circuits in which its primary and secondary 
coils are included. Without particulars of these it 
is impossible to state what wavelength it will 
reach. The wavelength of the secondary circuit 
depends on the inductance (L) and the capacity 
(C) of the tuning condenser. You must calculate 


these and apply the formula A —:885 УС, where À 
is wavelength in metres, L is inductance of secondary 
in microhenries, C is capacity of tuning condenser 
in microfarads. 

(2) The determining factors in choosing the value 
for a grid-condenser are the wavelength and the 
capacity between grid and filament of valve. A 
smaller condenser is required for a shorter wave- 
length, but it must be much larger than the valve- 
capacity in any case. The value of the leak depends 
upon the value of the condenser and on the strength 
of signals. Smaller condensers require leaks of 
lower resistances. Apart from the above, different 
experimenters have found different values most 
suitable, and it is impossible therefore to make any 
rule. 

(3) R and Q (Marconi) are both good. There are 
doubtless many others. 

(1) One authority we know of recommends 
:0003 míds. and another +000002 mfds. As a 
general rule you will find -00002 to -00008 mfds. 
suitable limits ; grid-leak, 1 to 5 megohms. 


A.E.H. (Forest Gate) encloses diagram of a 
crystal receiving circuit with particulars, and asks 
(1) The maximum wavelength he can tune. (2) If he 
can use a variable condenser of certain dimensions 
for secondary tuning. At present, he states, it will 
only work at minimum capacity. He asks what 
alterations are required. (3) If by turning frame 
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aerial through 360 degrees he can receive messages 
from all points of the compass. (4) With reference 
to the type of Leclanche battery mentioned in the 
issue of September 4th, he states that, using zinc 
1/32” thick, area approximately 2” square and 
carbon 1" in diameter, he can only obtain 3-volt. He 
asks why this is. — | 

(1) 2,500 metres on aerial circuit. 

(2) This condenser is too small to tune to 2,300 
metres, and will only give 800 metres. This does 
not explain your difficulty, which appears to be 
due to & fault in the condenser. You should test 
for short-circuiting. 

(3) Yes. 

(4) Your trouble is probably due to polarisation. 


A.H.F. (Birkdale) asks (1) For criticism of a 
proposed receiver, a sketch of which is given. (2) For 
the most suitable value for a variable condenser, shown 
tn the above receiver. (3) The capacity of a certain 
condenser, particulars of which are given. (4) 1] 
above set would receive BYW on his aerial. 

(1) Your connections are wrong. See article in 
issue of September, 1919, for typical crystal receiver. 

(2) In view of wrong connections, better omitted. 

(3) About :00013 mfds. 

(4) Apart from the faults, it is impossible to вау, 
ав you give no particulars of the coil you use. 


W.R. (Leeds) sends sketch of a set he proposes 
constructing, and asks (1) For criticism of his set. 
(2) For range of set. (3) How set could be improved. 
(4) If 2,000 ohms resistance would be sufficient for 
tele phones. 

(1) (2) and (3) We are afraid circuit is of 
little use. It ia quite wrongly connected. Consult 
recent replies for diagrams of simple crystal circuits; 
we should also advise you to get а book on the sub. 
ject such as Bangay's Elementary Principles. We 
do not understand how your potentiometer is 
intended to work, as it appears to have two 
terminals only. We would recommend you to use 
the ordinary wire type. For an A.T.I. you should 
use coarser wire than No. 32, say No. 24. Also 


increase the diameter of former to 5 or 6 inchea. 


(4) Yes, though somewhat higher would be 


preferable. 

R.A. (Wicklow) asks (1) What are the laws 
governing the electrical dimensions of a valve receiving 
circuit reaction сой. (2) Why we say multilayer 
coils wound in narrow grooves are unsuitable whilst 
he finds that these coils are virtually the same as 
pancake cous. (3) Referring to the method of pile- 
winding described and illustrated on page 464, 
which he says is difficult to wind owing to the crossing 
wire slipping, and also to the fact that the effect of 
the crossing wire is cumulative—is there апу way 
of keeping the wires from slipping. (4) 1а a spider 
used in honeycomb winding and would a сой wound 
on a spider having a double row of pegs, amount to 
honeycomb winding. 

(1) There are no simple laws. You will find 
certain quantitative expressions for mutual in- 
ductance of the reaction and tuned circuit coils 
in various text books (cf. Stanley, Vol. 2, page 96-7), 
but these expressions are almost useless for the 
determination of suitable sizes of coils for practical 
use, as they would involve calculations with factors 
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which are difficult to obtain and rather variable 
when obtained. 

(2) Pancake coils differ from ordinary multilayer 
coils, in that in the former, turns, which are at 
a considerable difference of potential (i.c., which 
are separated by & considerable number of turns 
in order of putting on), never lie close together 
whereas in the latter they do. This accounts 
for the difference in self-capacity. 

(3) To get good results in pile-winding the various 
cross-overs from top to bottom should not be made 
at the same point on the circumference each time. 
By doing this a bad bulge is obtained which gets 
worse progressively. If, however, each cross-over 
is made about 1” further round the circumference 
than the last, then the bulge comes at a different 
place each time and does not grow unmanageably 
large. 

(4) А spider is not usually used in manufacture. 
A good imitation of a honeycomb winding can, 
however, be made with a double spider ав you 
suggest. 


RANK NOVICE, (Dorchester) encloses specifi- 
cation of a crystal receiver and asks (1) 1f circuit 
is workable. If not, why not. (2) What capacity 
tuned-circuit and telephone condensers should have. 
(3) For a diagram 1f circuit is wrong. (4) If energy 
(accumulator or battery) i8 needed in detector circuit. 

(1) Circuit correct. 

(2) It depends on wavelength vou propose to 
receive, which you do not specify. Assuming 
.that you have an aerial of maximum P.M.G. 
dimensions your aerial-circuit should tune to 
2,300 metres. А variable condenser of -0002 mfds. 
will be enough for your tuned-cireuit for the same 
wavelength. The telephone condenser is not 
really necessary, :003 mfds. is a suitable value if 
used. 

(3) No need. 

(+) Some crystals, e.g., carborundum, require а 
potentiometer to adjust them to their most sensitive 
point. It is not а question of energy, as other 
crystals work equally well without batteries. 


Н.Р. (Ashtead) encloses diagram of his crystal 
receiver with certain particulars regarding it. He 
asks (1) Why he cannot get Nauen, though he has 
apparently enough inductance to do so. (2) With 
reyard to his telephone transformer, which he has 
constructed on the lines of that described in the issue 
of March, 1920, would his primary winding of 4 oz. 
of No. 38 S.W.G. plus 4 oz. of No. 42 S.S.G., account 
for his getting bad signals. (3) If it is practicable 
to wind No. 16 tinned-copper wire, on a former made 
up of 4 porcelain rods clam ped between two wooden 
cheeks, and what would be the approximate in- 
ductance of such an arrangement, (Dimensions 
given.) (4) If the resistance of the tinned surface 
of the wire is worth considering. 


(1) The inductance in your aerial circuit should 
certainly be enough to tune to 5,000 ms. Are 
you certain there is no fault in your circuits, e.g., 
a bad contact or faulty insulation in any of your 
sliders. 

(2) The resistance should be of. the same order 
as in the original. It is possible vou may have 


the two parts of the primary winding oppositely 
connected. Try reversing the connections of one. 

(3) Yes, about 3,300 mhvs. 

(4) No. 

J.D. (S.E. 14) sends sketch and particulars of 
his valve and crystal receiver, anl asks the following 
questions. (1) If his present A.T.I. can be used 
as а lvading-coil. (2) Gauge of wire and length 
required for tuned-circuit coil. (3) Gauge of wire 
and length required for reaction coil. (4) 1] he can 
use any of several basket type coils described. 

(1) Yes. 

(2) Former 7'' x 5” of No. 28, say 800 ft. 

(3) Former 4'' < 3" of No. 24, say 150 ft. 

(1) We do not understand how you can get 
as many turns of wire on basket coils of so small 
diameter. Either of the No. 30 wire coils may be 
used in plate tuned-circuit for certain wavelengths, 
or the two may be used in series if desired. Coils 
of No. 36 wire will have а too high resistance to 
give very good results. 0003 condenser should 
be used in plate-circuit, remaining two in parallel 
in aerial. 

C. THREX (Harlesden) encloses a diagram оў 
the presumed connections of an A Mark 4 amplifier 
and asks (1) If they are correct. (2) If «t would be 
correct to connect а magnetic — reaction-coil at 
a certain point in the circuit. (3) If the con- 
nections of the secondaries of the intervalve trans- 
formers to the negative of the filament, and to earth, 
are as efficient as another arrangement he proposes 
in which they would be connected to the positive 
of the filament. (4) If connecting the tron-cores 
of the transformers to the positive of H.T. would be 
any good. 

(1) Yes, we are only in doubt about the ter- 
minals A and B which we thought were inter- 
changed. 

(2) No, it can do no good in the position you 
show, as there is nothing with which it can react. 
Reaction-coils are, in any case, of doubtful value 
in most note-amplifier circuits. 

(3) The amplifier is, we believe, designed for 
50 volts Н.Т. and R valves. For this purpose the 
grids of the amplifying valves should be at zero 
potential. 

(4) If you are troubled with howling, it might 
stop it, possibly an earth connection would be better, 
though it depends on how transformers are wound. 


STUDENT (Lewisham) asks how to increase 
wavelength of a Mark 3 tuner to about 3,000 metres, 
preferably without dismantling the coils. 

This problem has been discussed in several 
recent replies, which see for details of various 
possible ‘ways of altering the tuner. Briefly. we 
think you will get best results by using an additional 
A.T.I. in series with original A.T.I., placed outside 
the tuner, together with another tuned.circuit 
coil in series with, or instead of, the original tuned- 
circuit coil. It will probably be necessary to couple 
these additional coils together in order to get 
efficient coupling between the circuits. The 
original may be retained unaltered. 

E.H.J. (London) sends descri plion. and diagram 
of a crystal receiving set and asks (1) If we consider 
the circuit good. (2) Beticen what ranges of ware- 
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length will it receive. (3) What would be suitable 
dimensions for a loading coil to enable him to receive 
on much higher wavelengths, say 12,000 metres. 
(4) What would be suitable resistance for potentio- 
meter. 

(1) Quite. 

(2) From a few hundred to ahout 4,000 ms. 

(3) Results with a plain crystal set and small 
aerial are very poor above about 5,000 metres, 
and would not be worth the trouble and expense 
of obtaining. For 12,000 metres, coil would have 
to be about 24" x 10” or equivalent tube-wound 
coil, of No. 26 wire. 

(4) Anything between 100 and 500 ohms. would 
be quite satisfactory. 

S.W. (Kilburn) sends sketch. and description of 
a crystal set, and asks (1) Our opinion of the set 
and of dimensions of parts. (2) If connections are 
right. (3) What resistance telephones to use. (4) 
What is the purpose of a loading-coil. 

(1) Our opinion of the set as shown is not high, 
the dimensions of the various parts should be fairly 
suitable however. 

(2) No, the loading coil should not be in parallel 
with coupler-primary, nor the crystal in series with 
tuned circuit condenser. 

(3) About 4,000 ohms. 

(4) To increase the wavelength to which the 
circuit in which it is placed will tune. 

H.W.L. (Liverpool) encloses diagram of a single- 
valve receiving set and asks (1) What gauge of wire 
should be used on the A.T.1., cou pling-coil and secon- 
dary-coil to tune to 8,000 ms. (sizes of formers speci- 
fied). (2) What is the best ty pe of valve to use with this 
circuit, using filament battery of 4 volts and Н.Т. 
battery of 40-60 volts, (3) What should be the ca pacity 
of the condenser across the Н.Т. battery. (4) For 
criticism of circuits. (5) If a valve with broken 
filament can be repaired and if so at what cost. 

(1) You give no particulars of your aerial. 
Assuming usual P.M.G. dimensions, No. 28 S.W.G. 
would be suitable for tuned-cireuit and coupling- 
coil. No. 32 S.W.G. for secondary and reaction 
coil. 

(2) R type is about the most suitable if уоп 
are limited to 4 volts L.T. 

(3) About 003 mfds. 

(4) Circuits theoretically O.K. 

(5) No. 

(Four questions only. please.) 

R.C.B. (Bexhill)(1) Sends a list of basket- wound 
coils, giving dimensions, and asks if they would 
be suitable, (2) He asks for a criticism of a valve 
circuit. he is using. (3) What warelength he could 
tune to mth an aerial of specified dimensions. 
(4) Is the ratio of the inductance of primary to that 
of secondary, and of secondary to reaction, the same 
when tuning for different wavelengths, ‘and if во, 
is there a simple formula for calculating it. 

(1) We are afraid we cannot help you, in that 
you say nothing about the tuner you propose to 
make, or what wavelengths vou wish to receive. 
The smaller coils might be suitable for reaction 
and the larger for tuned circuit. The АТА. 
should be wound with thicker wire. 

(2) This receiver should be quite satisfactory. 

(3) About 2,500 metres, 
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(4) There is а certain amount of proportion 
between these inductances, but not quantitatively 
so. There is no simple formula covering this. 

66G (London) Has a valve set with loose-cou pler 
(primary 1” x 53" of No. 28—secondary 1” x АМ” 
of No. 32), primary being in aerial across grid arid 
filament of valve, and secondary in plate circuit. For 
reaction his coil is to be placed inside the other two. 
He asks (1) Will this work. (2) What wire to use. 
(3) How many tappings. (4) If we can suggest 
anything better. 

(1) and (4) Not very well, owing to the fact 
that reaction coil will be coupled to both aerial 
and tuned circuits. Set should be arranged so 
that there is direct coupling between primary and 
secondary, and between secondary and reaction 
coil, but as little as possible between primary and 
reaction coil. 

(2) About 5” 7 3” of No. 30. 

(3) About 6 should be ample. 

V.H.K. (Port Elizabeth) asks (1) Which 
would be preferable, a ten-foot square horizontal 
frame aerial or a four-foot square vertical one. 
(2) Whether solenoid or pancake type of winding. 
(3) If the type of amplifier illustrated in Fig. 1, 
page 290, No 8 would give good results with a crystal 
rectifier instead of the ©) valve. (4) Number of 
valves suggested as a working minimum. 

(1) We would prefer the small vertical frame. 

(2) Equally good. 

(3) Yes. 

(4) Às you say nothing of wavelengths it is 
difficult to say. A resistance amplifier works less 
efliciently on low wavelengths, consequently more 
stages would be needed. For receiving signals 
from ships we would almost advise another {уре 
of amplifier. Otherwise, try two stages of resistance 
amplification on the longest wave station vou can 
get, adding more stages as required. 

H.A.T. (Handsworth) asks (1) What are the 
regulations with reference to wavelength and range 
of amateur telephony. (2) For number of turns 
and gauge of wire for a loop-aerial 6 ft. square 
for D.E. reception, on wavelengths from 1,000 to 5,000 
metres. (3) What capacity in parallel would be 
required to increase such an aerial to 10,000 metres. 
(4) What power would be required to transmit speech 
over a range of 1 mile using a standard G.P.O. 
outside aerial for transmission and reception, and 
can we give a good circuit diagram using anything 
up to six valves and transformers. 

(1) They vary according to the applicant for 
licence. Write to Secretary G.P.O. stating your 
wishes, 

(2) For aerial 6 ft. square, use up to 60 turns, 
spaced about d^", wound with about No. 18 wire. 

(3) Parallel condenser should be about -0005 
mfds., wavelength should be brought up by a 


loading inductance. For 10,000 ms. you will 
require about 60,000 mhys. 
(4) About 10-15 watts should be sufficient. For 


the diagram see page 316 of the present volume. 
SIREN (Salford) asks for help in designing 
gear, introducing valves, to make gramophone 
music audible over a large hall. 
We are afraid the solution of this problem. 
which is hardly à wireless one at all, is rather out 
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of the scope of these columns. You can, of course, 
try any of the well-known L.F. types of amplifiers, 
but we doubt if vou will get very good results 
owing, partly to the limitations of power output 
of the ordinary receiving valves, and also to the 
distortion of speech and inefficiency of the usual 
intervalve transformers on heavy load. For such 
purpose we should recommend а loud speaking 
telephone operated by a battery of Brown telephone 
relays. The makers of these relays would probably 
be pleased to help you further іп the matter. 

WIRELESS (Oxford) sends description and 
sketch of a crystal receiver and says he has not had 
very good results with it. He asks (1) The best and 
simplest way to earth the apparatus. (His earth is 
to a water tap 40 ft. away.) (2) If there is anything 
wrong with his set. (3) If a potentiometer would 
improve the circuit. (4) How to connect a valve 
amplifier in the circuit, 

(1) Why not bury plates near the receiver in 
the usual way * 

(2) The receiver is fairly good, but would be 
improved by а -:0005 mfds. condenser across 
coupler-secondary. Also on stand.bi side, A.T.I. 
as well as coupler primary should be put across 
crystal. 

(3) Very probably. 

(4) This depends on the type of amplifier used ; 
if H.F., crystal should be discarded and amplifier 
used in its place. If L.F., crystal should be 
retained, and amplifier connected via a L.F. trans- 
former (step-up) in place of the telephones. 


F.C.W. (Madeira) asks (1) What is the objection 
to multilayer A.T.I. coils, which he has used success- 
fully up to 3.000 metres. (2) If when pancake 
coils are used, they may be placed in any position 
relative to each other, having regard to the effect of 
mutual induction between them. (3) What are the 
resistance ratios of (a) primary to secondary of 
antervalve transformers, (b) secondary of telephone 
transformer to telephones, (4) If. under good con- 
ditions there isany chance of hearing telephony in 
Madeira, if во, what are the best approximate times 
and wavelengths to look out on. 

(1) Multilaver coils with unspaced windings 
behave as if they were of abnormally large resistance 
owing to the capacity between layers, and con- 
sequently do not tune so well. There is a further 
disadvantage in that they have a natural wave- 
length of unusually high value owing to their 
large self-capacity. Unless you took special 
precautions in constructing your coils we think 
that you would probably have obtained much 
better results with the single-layer type. 

(2) The inductance of the whole is equal to the 
sum of the inductances of the individual coils and 
the mutual inductances, positive or negative 
between the several pairs. With pancake coils 
this last factor is important and the inductance 
may be varied within very wide limits by altering 
the position, a highly efficient variable inductance 
being obtained in this way. 

(3) (a) About 5:12. (b) About 10:1. 

(4) This depends entirely upon your apparatus. 
If you have a good aerial and an efficient amplifier, 
there is a fair possibility. Regarding the times 
and wavelengths. this is impossible for us to say, 


but probably if you listen on wavelengths between 
say 1,000 and 3,000 ms. during the evenings you 
will stand a good chance. Particulars of the Dutch 
station PCGG are given on page 221 of June 26th 
issue. 

Н.В. (Newlands, Sussex) encloses a diagram 
of his receiver which consists of an alternative valve 
and crystal arrangement. He states that when the 
set is thrown over to the crystal side, the valve being 
alight, he obtains exceptionally loud spark and 
C.W. signals. Diagrams are given of the exact 
conditions under which this effect is obtained. He 
asks (1) What causes this, as he understood it was 
not possible to receive C.W. with a crystal. (2) If 
he has evolved any recognised system. (3) What 
does the crystal do to im prove the signals. 

(1) Your effect is due to the valve circuit setting 
up oscillations in your aerial circuit, thus enabling 
you to receive C.W. with the crystal detector, 
owing to the phenomena of beats. C.W. reception 
with a crystal is only impossible when no means 
is provided (e.g., a tikker or a heterodyne) of 
rendering the wave-train audible. 

(2) The employment of a separate heterodyne 
with a crystal receiver is not standard practice, 
but is not original. 

(3) The crystal is connected across the whole 
of the A.T.1. and the aerial resistance is reduced, 
by the reaction of the valve circuit for the frequency 
to which it is tuned. "These conditions make for 
strong signals but poor selectivity. The detector 
action of the valve probably does not come into 
play. 

Н.Н. (Bardsley) has a loose-coupler with a 
primary ll" x 5” of No. 26 wire and a secondary 
117°, 44° of the same wire—his aerial is 70 ft. 
long and 30 ft. high, L type twin, of No. 18 wire. 
He also describes a condenser and asks (1) For 
dimensions of former and size of wire for АТЛ. 
to use in conjunction with his apparatus. (2) For 
inductance of the A.T.I. (3) For approximate 
mavcinum capacity of the described | condenser. 
(4) For inductance and capacity of aerial. 

(1) 10%» 6" of No. 24. 

(2) Approximately 13,500 mhys. 

(3) You do not state what units the dimensions 
are in. If inches are understood, capacity is 
000066 mids. 

(4) We cannot say exactly without more data. 
е.0.. the spacing between wires. Inductance will 
be about 60 mhys. and capacity :00002 míds. 
Your coupler should be well separated, or else you 
will get too tight coupling with such big coils. 

R.W.B. (Cambridge) is constructing a receiver 
of the type shown in Fig à. page 471 of the present 
volume. Не has а 50 ft. single-wire aerial with 20 ft. 
down-lead and he asks (1) For the size of former and 
gauge of wire for the auto-coupler and roughly, the 
number of ozs. required, (2) For similar particulars 
of the A.T.1. (3) What is the maximum capacity 
of the variable condenser. 

(1) Tuned-cireuit coil 6" < 5” of No. 26, about 
б oza. 

(2) A.T.I. 10” > 6" of No. 24, say about 14 ozs. 

(3) About :0005 mfds. | 

E.R.W. (Carmarthen) sends a description and 
diagram of a crystal receiver and asks (1) What 
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would be the maximum wavelength of his set. (2) 
How can he increase his wavelength. (3) Where 
can he obtain a description of the Paris time signals. 

(1) Set would probably tune to about 1,000 
metres. 
` (2) To get any considerable increase of wave- 
length you should add considerably to the induc- 
tance in both circuits. You might also add a 
condenser in parallel with A.T.1, capacity up to 
about -005 mfds. You should not increase tuned- 
circuit capacity very much. 

(3) The Wireless World of May 15th, page 138, or 
Year Book of Wireless Telegraphy. 

B.R., Jnr. (Oxford) states he is a new reader, 
and has no issue before September 18th, 1920. He 
asks (1) With reference to the single valve trans- 
oceanic receiver described in the Se ptember 18th issue, 
what are the eight coils used for when apparently 
only three are employed at the same time. (2) For 
particulars as to dimensions of the honeycomb coils 
used in the above. (3) What is the highest aerial 
the P.M.G. regulations allow. (4) For a diagram 
of a two-valve receiving set using honeycomb coils 
«and a telephone transformer, but as little other 
apparatus as possible. 

(1) Three coils are required for reception 
within any one range of wavelengths but these 
must be differently designed for different ranges. 

(2) We have no particulars regarding this set 
other than those already published. 

(3) Any height provided not more than the 
specified length of wire is used. 

(4) We regret we cannot undertake the design 
of such a complicated set in these columns. There 
is no essential difference between sets using honey- 
comb coils and ordinary coils. We would advise 
you to obtain a few back numbers and study the 
circuits described in them. 

VICTOR (Nottingham) encloses a diagram of a 
receiving set and asks if he can hope to get 3,000 
metres with it. Dimensions of coils, etc.. are given. 

No, both your inductances are too small. You 
should use additional A. T.I. (preferably variable), of 
the same dimensions ав your existing coil; you 
should have also, an inch more winding of the same 
wire on your secondary coil. Your diagram 
shows no means of tuning the aerial circuit—either 
a variable inductance or a series condenser is neces- 
sary. 

F.W.R. (Hayes) asks (1) For details of the coils 
(pancake) for use in the set described in the '* Wireless 
World " of May lst, under *'* A crystal receiver with 
valve magnifier.” (2) Where would the tappings 
come on secondary to give the same results as given 
on page 99 of the same issue. 

(1) If coils are basket-wound they should be 
as follows :-—A.T.I. about 13” diameter, wound 
with No. 24. Tuned circuit inductance 9” diameter, 
wound with No. 30. Coupling eoils 6” diameter, 
wound with No. 24. 

(2) Divide the tuning coil in about the same 
proportions as in the original article, then move 
the taps to give more turns in each of the first 
two sections, 

D.S. (Hornsey) wishes to make а receiving set 
or spark, C.W., and telephony, with a wavelength 
range of 600-6,000 m8., and wishes to include certain 
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apparatus which he has. He asks (1) For criticism 
of an enclosed single-valve circuit. (2) If the following 
dimensions of coils will give the range required. 
A.T.I., 10" x 5", wound with No. 26. Secondary, 
8” x 5” of No. 30. Primary, 9" x 6” of No. 26. 
(Loose-cou pler.) (3) With co-axial coils what is 
the advantage of tapping the secondary, as i« usually 
done in loose-cou plers. (4) Would we advise him 
to put а variomeler in series with primary coil. 

(1) Circuit should give quite good results. A 
loose-coupler instead of an auto-coupler between 
aerial and tuned-circuit would be an improvement, 
but this is not by any means essential. 

(2) A.T.I. is too small for 6,000 ms. Make it 
about 12' x 8” of the same wire. Reaction coil 
which we presume is the 8”; 5” coil. is unneces- 
sarily large. About half this should be sufficient. 

(3) Tapping the primary facilitates tuning. 
Tapping the secondary gives a bigger range of 
reaction-coupling than can be obtained by sliding 
the coil alone. 

(4) Variometer could be used at A if 
but it is not necessary. If the 001 condenser is 
continuously variable the variometer will not 
improve tuning. 

D.L. (Ilford) asks (1) How can one calculate the 
distance a given aerial will transmit, knowing the 
amount of current flowing in the aerial, when using 
undam ped waves. (2) What distance, for instance, 
would a regulation P.M.G. aerial transmit. C.W., 
the current flowing in the aerial being one tenth of 
an ampere. (3) How far could the receiver be removed 
if equipped with a 3-valve amplifier. 

(1) There are various, more or less complicated, 
distance formule, as for instance, the Austin 
formula quoted recently; none however, can be used 
to give information of practical value as to how 
far an amateur would be able to transmit with а 
given small power. We do not know of a better 
way of estimating such a quantity, than comparison 
with known previous results, and even this is not 
very suitable, as conditions vary во much bet ween 
different stations. 

(2) This is very difficult to say, there being so 
many unknown factors, e.g., height and {уре of 
aerial efficiency of reception. Possibly from 

to about 3 miles. 

(3) This will depend almost entirely on design 
of amplifier and freedom from interference—it 
might increase range anything from twice to twenty 
times -the latter only under favourable conditions, 


desired, 


SHARE MARKET REPORT. 


Dealings in the Wireless Group have been 


greatly restricted during the last fortnight. Prices 
as we go to press (November 19th) are :— 
Marconi Ordinary ... £2-17-6 
» Preference is £2.13. 
» Inter. Marine .. £1- 6.5 
Canadian .. .. —.. NX &6 
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LATTICE-WOUND COILS 


By PuiriP. R. Coursey, B.Sc., A.M.I.E.E. 


EFORE giving a more detailed 
description of the duolateral winding 
for long-wave coils which was 
ме at the end of the article 
“ Multilayer Windings,” * a brief 
e "will be made to a new type of 
multilayer winding which has recently been 
developed. ł It is a combination’ of two 
windings, one of the ordinary spiral-layer 
type, and the other a lattice, somewhat 
similar to the honeycomb, but with a shorter 
pitch. ‘These two types of winding are used 
in alternate layers. Unlike the honeycomb, 
however, the lattice winding has a small 
swing, so that the wire crosses from side to 
side of the layer several times before complet- 
ing one turn, while one turn only is used 
for each layer. ‘This lattice winding, there- 
fore, forms merely a means of separating the 
proper layers of the coil, and thus reducing 
its self-capacity. "The alternation of the 
types of winding in this way is equivalent to 
building a coil with spaced layers similar to 
that shown in Fig. 8 { of the article on 
" Multilayer Windings." 

Fig. 1 illustrates a coil built upon these 
lines, and clearly shows the outline of the 
wire zigzag or lattice used to separate the 
layers of spiral winding. This wire spacing 
makes a rigid mechanical support for the 
layers, and also provides a small addition to 
the inductance of the coil, although at the 


* А short description of this winding was 
published in Everyday Engineering Magazine for 
August, 1920, from which Fig. 1 was taken. 

f The Wireless World, October 30th, 1920. 

$ The Wireless World, October 16th, 1920, issue. 


same time the resistance of the coil would 
be somewhat increased. It is not obvious 
without the results of careful tests whether 


or not this coil would show any practical 
advantages over a honeycomb or duolateral 
winding, although it is perhaps somewhat 
easier to build. 

In order to support the coil when winding 
a former should be used, provided with à - 
double row of pins—one row of pins for 
each face of the coil—arranged radially 
around its periphery. Fewer pins will be 
required than for a honeycomb or duolateral, 
and in the example illustráted in Fig. 1, 
only eleven on each face have been used. 
The two rows of pins should be staggered 
in order to obtain a proper zigzag, as is 
evident from the coil illustrated. "The pins 
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may be withdrawn when the winding is 
finished, leaving a series of loops projecting 
on each side. It is possible to make use of 
these to pass rods through for securing the 
coil to its stand or holder, if so desired, and 
In order to secure greater rigidity the outer 
row of loops may. be bent over the end-turns 
of the outside layer, as may be seen from 
the figure. : 

The duolateral winding is of very similar 
type to the honeycomb, which has already 
been described in these columns, but in this 
case the turns of the successive layers do not 
come radially over each other, but those in 
alternate layers do. ‘The turns of the second 
layer are spaced midway between the turns 
of the first, and so on. This leads to an 
increased effective spacing between the ad- 
jacent turns of wire as may be seen by an 
inspection of Fig. 2, in which the two types 


B 
2.0.9 / 


DUOLATERAL 
Fig. 2. 


Comparison of Honeycomb and Duolateral Windings 
' {п cross-section. 
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of winding are compared in cross section. 
The duolateral coil is thus a special form of 
honeycomb coil in which the original cells 
of the honeycomb formed by the first layer 
are each divided up into four similar smaller 
cells by the windings of the second layer. 
Thus in appearance the separate cells of the 
coil are much smaller, although similar in 
shape, when viewed in a radial direction. 

The criterion for a duolateral winding is 
therefore that the angular advance of each 
turn in degrees when multiplied by an integral 
number of turns should give 720? (i.e., two 
layers) exactly, and not 360°. 

Expressed mathematically the honeycomb 
and the duolateral windings may be written 
as follows :— 

n x V=360° Honeycomb. 
(2n + 1)7 — 120? Duolateral. 
where 7 is the angular advance per turn in 
degrees and л is the number of complete turns 
per layer. This last quantity must be a 
whole number. 

Applying the above to the honeycomb wind- 
ing of which details were given in the article 
on © Multilayer Windings,” we have V=12°, 
and 2—30, whence n х V=30 х 12? — 360°, 
so that we see the above condition is 
satisfied. 

If we try »=30 for a duolateral we get 
(2 x 30+ 1) x /—120^, or /—11:803*. As 
this number is not very convenient for setting 
out for a hand wound coil, it may be worth 
while to try and find such a value for » that 
V works out to an integral number of degrees 
if possible. By trial it is easily found that 

= 16? and и —22 will satisfy this condition, 
since (2 x 22+ 1) x 16 = 45 x 16 = 720°, 
while 22x 16 does not equal 360°. We 
may therefore work out a duolateral winding 
for these values, obtaining the figures given 
in Table I, although this winding scheme 
can be taken only as an indication of the 
chief outlines, and the experimenter should 
easily be able to modify it to suit his own 
special requirements. 

In connection with these two types of 
coil it is worth noting here that 7 should 
always be a fairly small number, so that the 
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wire returns to only just beyond its starting 
point at the end of each turn. 

"То construct a duolateral wound coil in 
accordance with the data in Table I, we 
shall require a central former. provided with 
two rows of pins as in the case of the honey- 
comb coil, but in this case spaced 8° apart 
instead of 12°. The front and back rows 
should be staggered as before. From Table 
I it is evident that the winding will repeat 


itself in the third layer—s.e., the turns of 


TABLE І 
DuoLaTERAL WINDING WITH 16° ADVANCE. 


FIRST LAYER. 


SECOND LAYER., 


Back 
Face. 


Front 
Face. 


8° 196° 
24° 212° 
40° 228° 
56° 244° 
72° 260° 
88° 276° 

104° 292° 

120° 308° 

136° 324° 

152° 340° 

168° 356° 

184° 

200° 

216° 

232° 

248° 

264° 

280° 

296° 

312° 

328° 

344° 


- ^^ Qe (Third 188 ^ 
&c. Layer.) &c. 


the third layer will be radially over those of 
the first, and the fourth layer over the second. 

It is possible to carry these multi-lattice 
windings to further stages, giving tri-lattice, 
quadri-lattice coils, etc., in which the winding 
repeats itself after three or four. layers 
respectively, but besides being complicated 
to wind they possess few advantages over the 
simpler duolateral. 

It may be noted that an additional useful 
feature of these lattice coils is the possibility 
of putting on another complete and in- 


dependent winding between the turns of the 
first. In this way two very closely coupled 
windings can easily be constructed on the 
one former. Such windings are useful for 
wavemeters and other similar purposes, as 
the inductance can be varied by connecting 
these windings in series or parallel. 


For example, suppose we consider a 
lattice winding, either. of the honeycomb or 
duolateral type, with two other similar 
windings, put on in the spaces between the 
first. The coupling between these windings 
will be very close, so that the mutual 
inductance between any two of them will be 
very little less than the inductance of either. 

Thus, suppose each winding alone has 
an inductance of 1,000 microhenries, that of 
two of the windings in series will probably 
be of the order of 3,900 microhenries, while 
the three in series may reach a value of say 
8,700 microhenries. 

A wide range of tuning values is thus 
possible with a very compact inductance, but 
such schemes at the same time introduce 
additional capacities between the turns of the 
separate windings, which may reach con- 
siderable proportions. These: capacities, in 
some circumstances, may seriously interfere 
with the tuning qualities of the coil, and 
should therefore be avoided whenever possible. 

There is always the possibility of internal 
resonance between the parts of the coil with 
a harmonic of the frequency in use, or of 
resonance taking place in the turns of one 
of the unused windings. 

Although this scheme has been recom- 
mended by some workers, it does not seem 
one which should be encouraged, especially 
for wavemeter work, where accuracy is of 
prime importance. For purely loading in- 
ductance purposes on long wavelengths it 
has possibly some advantages, although, 
generally, greater convenience in use may 
be obtained by using a number of separately 
wound complete lattice coils and arranging 
these adjacent to one another, so that by 
varying the distances between the coils the 
inductance of the whole arrangement can be 
varied quite easily over a considerable range. 
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HE Geneva Wireless Station, by 
means of which 
attending the Conference of the 
League of Nations are securing 
a rapid distribution of their 
messages, is situated on the Bel Air plateau, 
at Chene Bourg, about three miles south of the 
city and at an elevation of about 1,400 feet. 

The station embodies all the latest develop- 
ments in commercial wireless, including a 
Marconi valve transmitter, operated auto- 
matically at high speed ; but the outstanding 
feature in this instance is unquestionably the 
speed with which the station has been erected. 
Wireless engineers were called upon to 
do many unusual things during the war, and 
invariably accomplished their task, but in 
the case of the Geneva Station, а normal 
three months' undertaking has been completed 
in a fortnight. 

This unique performance, which includes 
the erection of a lattice steel tower 200 feet 
high, has only been made possible by the 
enthusiastic co-operation of the Swiss Federal 
and local authorities and all grades of Swiss 
workmen. The first wireless gear, owing 
to delays on the railways, did not reach 
Geneva until November 4th, yet on Tuesday, 
November 9th, the station was commencing 
its trials. The station was completed and 
the service commenced on November 15th, 
the day the Conference opened. On that 
date no less than ten thousand words were 
cleared within a few hours after the 
commencement of the sitting. 

Three special buildings have been con- 
structed on the site, the first being the power 
plant. 
Geneva electric service is made to drive a 
motor, which in turn rotates a specially 
designed generator. As a precaution against 
any interruption by the failure of the external 
current supply, the plant is duplicated, the 
second motor being driven by an Austin 
petrol engine. 

In the second building are housed the 
6-kilowatt valve transmitter, the high-speed 
signalling devices, and all the usual wireless 


journalists. 


Here, current obtained from the 


auxiliaries, whilst in, the third building, 
nearest the aerial tower, are the instruments 
for the translation of the messages into tape 
form, which tape is fed at high-speed through 
a Wheatstone automatic transmitter. This 
building is in direct telegraphic and telephonic 
communication with an office in Geneva, 
adjoining the Conference Hall, and also with 
a station five miles distant, where the acknow- 
ledgments from various European stations 
are received. i 

The transmitting aerial is of the umbrella 
type. The earth system is located beneath 
these aerials. 

Motor-cyclist despatch riders are being em- 
ployed to supplement the telegraphic communi- 
cations between Geneva andthe wireless station. 

Direct wireless communication is being 
provided by this station between Geneva and 
a specially-erected receiving station at Witham, 
Essex, which is connected by telegraph to 
London. The transmitting station in this 
country, a 15 K.W. valve transmitter, is at 
the Marconi's Works, Chelmsford, and is 
in direct telegraphic communication with 
Witham. 

Wireless services from Geneva to Nauen 
(Germany), Amsterdam, Budapest, and Lyng- 
by (Denmark), have been arranged, and it 
is hoped to extend the scheme to Norway, 
Spain, Italy, and other European countries. 

It is interesting to note that this is the first 
occasion upon which the newspaper world has 
had at its disposal a channel of rapid communi- 
cation in which Press messages have prione 
over ordinary commercial traffic. 

This new station, which ааа 
the haste observed іп its. construction has 
nothing makeshift about it, but is on the 
contrary an example of the dernier cri in 
radio engineering. 

This service, besides relieving the Conti- 
nental telephone and telegraph lines of an 
enormous weight of traffic, enables the dele- 
gates of the League of Nations a freer use of 
these means of communication, and is an 
excellent demonstration of the value of radio 
telegraphy in the quick dissemination of news. 
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NOTES AND NEWS 


Institution of Electrical Engineers.—On 
Wednesday, November 24th, the session of the Wire- 
less Section was opened by the delivery of an address 
by the Chairman, Dr. W. H. Eccles. Mr. Lt. B. 
Atkinson, the President of the Institution, took 
the Chair, and the Section was honoured by the 
presence of Dr. Alexander Graham Bell, the veteran 
inventor of the telephone. After his introduction 
by the President, Dr. Bell, who was received with 
acclamation, made a short speech, in which he 
said that the growth of the telephone had bewildered 
him and surpassed his most sanguine expectations. 
He was very glad to meet the members of the very 
advanced Wireless Section of the Institution. 
Dr. Bell instanced as an example of the progress 
of his invention, in conjunction with wireless 
waves, the recent experiments at Arlington (near 
Washington) when communication was established 
with the Eiffel Tower, Paris, and speech was heard 
at Honolulu. 


Dr.. Eccles’s address sketched the history of the 
Section and of the recent developments in wireless. 
The formation. of the Section was the outcome of 
а suggestion to form a body on the lines of the 
American Institute of Radio Engineers, when the 
Institution stepped in and offered its help, with 
the result that the Section was organised. The 
speaker then dealt with the immense progress 
allowing the introduction of the thermionic valve 
and other devices. 


Wireless Telegraphy and Telephony.—The 
inaugural address of the 167th session of the 
Royal Society of Arts was delivered by Mr. A. A. 
Campbell Swinton, F.R.S., Chairman of the Council 
of the Society, on Wednesday, November 17th. 
The lecture was divided into two parts, the first 
dealing with radiotelegraphy, and the second with 
the more special problems of wireless speech 
transmission. After a few introductory remarks 
outlining the methods of radio communication, 
the more recent developments in the recording of 
wireless messages were demonstrated with the aid 
of a Creed receiving perforator and printer. The 
evening press message from Horsea station sent at 
20.00 G.M.T. was tuned-in and rendered audible to 
the crowded audience, while at the same time the 
Creed perforator was put into operation,recording the 
message as a series of holes in a paper tape. This 
tape was then passed through the printer which 
translated it into ordinary letters printed on a 
paper strip. (See proceedings of Wireless Society 
of London, page 641.) 

Subsequently a special message was sent from the 
Eiffel Tower through the courtesy of Général 
Ferrié, by means of an automatic transmitter 
operated by a punched paper-tape. This message 
was also taken down on the Creed perforator, 
afterwards emerging from the printer as a printed 
slip, which was shown to the meeting by projection 
оп а screen. 

In the second part of the lecture the especial 
difficulties of radiotelephonic transmission and 
amplification were pointed out, and a successful 
demonstration given of radiotelephonic recéption 
on a short wavelength. The incoming speech 


was amplified to be audible to the entire audience— 
whistling being particularly good. 

Amateur Call-Signs.—The following addi- 
tions should be made to our amateur call-sign list :— 
2IN ; Mr. J. F. Fish, Blackpool. Hours of work- 
ing, 8—10 p.m. G.M.T. Spark and C.W. 21D; 
Mr. E. S. Frith, Thames Ditton. Hours of working, 
(100 watts), 3.30—4.30 p.m. and 8.30--9.30 p.m. 
G.M.T. Wavelength 180 metres, C.W. and tele- 
phony. 

Mr. F. G. Creed, a practical telegraphist and 
inventor, left the service of the Central and South 
American Telegraph Company in 1896, returning 
to England in order to develop his inventions. 
He invented the first keyboard perforator for pre- 
paring punched Wheatstone slip, in 1897.8. This 


Mr. F. G. Creed. 
was rapidly followed by the Creed Receiving 


Perforator, the Creed Printer, and numerous 
other inventions and devices for improving and 
speeding up existing telegraph systems. A des- 
cription of the Creed instruments is given on 
pages 641 to 648 of this issue. 

R.A.F. Memorial Fund.—To commemorate the 
part played by the Wireless Section of the R.A.F. 
during the War a series of nine pictures was painted 
by' Fl/Lt. E. Verpilleux, M.B.E., and was presented 
by him to the Officers' Mess, No. 1 (T) Wireless 
School, Winchester. ` 

The artist was able to obtain first hand ш-, 
formation and detail for his subjects, being a Wire- 
less Officer overseas in 3, 22, 9, and 21 squadrons, 
and, later, the Wireless Officer of the 3rd Brigade 
R.F.C., and for his services was mentioned in 
despatches and awarded the M.B.E. 

This set of nine ‘‘ Wireless Pictures " is some of 
his best work, and in order to let the public have 
an opportunity of viewing it, reproductions have 
been made in colour, about 123” by 94” suitably 
mounted 25'' by 20”. 

The title of each picture together with the artist's 
description of it, is printed at the foot of each. 

250 sets only have been made, 150 sets being 
signed by the artist. The price per set is £4 4s. 
for signed copies, and £3 3s. for an unsigned set. 
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АП profits are to be given to the R. A.F. Memorial 
Fund. 

All communications re these pictures should be 
addressed to F.;O. С.С. Bazell, Electrical and Wire- 
. less School, R.A.F., Winchester, Hants. 

Wireless Telegraphy and Forestry Fires. 
The British Columbia Forestry Branch has recently 
closed а contract with the Marconi Wireless Tele- 
graphy Company of Canada, Ltd., for the installa- 
tion of four land stations and five launch equipments 
for use in forestry fire protection work. One station 
at the Forestry Office in Vancouver is already in- 
stalled, and the first installation on one of the 
small motor boats has been placed. Successful 
tests have been carried out between these two sta- 
tions at & distance varying up to 75 miles. On 
account of the rugged character of the coast 
country this distance is the limit of the radius 
to be attempted for the present, although the 
extreme radius of the wireless telephony sets used 
is stated to be 300 miles over flat land or over 
water. А 
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A front view of the new building at Naucn Wireless Station. 


Mr. William Le Queux has been elected а 
member of the Institute of Radio Engineers. He 
is at present engaged in writing a number of stories 
of wireless ashore and afloat which will appear 
in the Premier Magazine from February to December 
next year. 

Institution of Electrical Engineers. — On 
December 15th, at 6 p.m., at the Institution of Civil 
Engineers, Capt. R. E. Trench, R.E., will give a 
lecture eptitled '* The Range of Wireless Stations." 
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New German Wireless System .— According to 
the Department of Overseas Trade, it is officially 
announced, says the Berliner Tageblatt, that the 
German wireless system is to be divided into three 
distinct systems, viz., the international, home, and 
the special systems. The international system 
will consist of the overseas service, which will be 
transmitted by the large stations of Nauen and 
Eilvese, and the European service, the messagres 
for which will be forwarded by the central station 
at Konigs-Wusterhausen. The home communica- 
tions will be sent by what is actually the German 
wireless system (Reichsfunknetz), and which is 
comprised at present of 15 wireless stations. "The 
13 existing coast stations will serve for communica- 
tion to and from ships at sea. The special wirelees 
system is very extensive; it includes, (1) The 
daily European and overseas newspaper service ; 
(2) the wireless press service, which is at preeent 
in process of formation, and by means of which а 
message, sent by one station will be received 
simultaneously by а large number of receiving 
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stations in Germany ; (3) the wireless industrial 
service for the circulation of industrial and financial 
reports which is also in course of preparation ; 
(4) the wireless services for the transmission of time 
signals, warnings of storms for ships at sea, and 
all other important reports for ships at sea, of 
weather reports, wireless communications with 
aeroplanes, etc., including postal aeroplanes ; and 
(5) the receiving stations for receiving foreign 
Press reports. 
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THE PROCEEDINGS OF THE 
WIRELESS SOCIETY OF LONDON 


WIRELESS TELEGRAPHIC PRINTING ON THE 
CREED AUTOMATIC SYSTEM 
| By A. A. CawPBELL Swinton, F.R.S. 


N Ordinary General Meeting of 
the Society was held at the 
Royal Society of Arts on Thurs- 
day, November 18th, Mr. A. A. 
Campbell Swinton (President) 
In the chair. | 
After the Minutes of the previous meeting 
had been read and confirmed, Mr. A. A. 
Campbell Swinton delivered his Paper. 


MR. A. A. CAMPBELL SWINTON. 


I wish, in the first place, to mention that 
we are working here under very adverse 
conditions. "There is a telephone pole on 
the roof of the building, with wires radiating 
in all directions, and the greatest trouble has 
been experienced in getting satisfactory signals 
because of interference. However, last night, 
at a meeting of the Royal Society of Arts, 
the apparatus worked remarkably well, and 
I trust that we may be equally fortunate 
to-night. 

I will now proceed to give a description 
of the apparatus that we are going to use. 

So far as the purely wireless instruments 
are concerned, they are nothing very special, 
and you have already seen them before in 
operation in this room on a previous occasion. 
We have a small aerial on the roof of the 
building, and connected to this through the 
ordinary tuning inductances and adjustable 
condenser there is a 5-valve resistance amplifier 
working in connection with a 3-valve trans- 
former’ note-magnifier, to which the tele- 
phones and the other apparatus is connected. 
This latter consists, firstly, of a low-frequency 
transformer connected to the grid of a sepa- 
rate single valve, a 15-volt dry battery being 
connected in the grid circuit so as to make 
the grid negative. This is for the purpose 


of reducing the permanent plate-current. 
Then, in the plate-circuit of this valve we 
have a special relay, designed by Mr. R. 
Carpenter, of the Creed firm, which, in turn, 
Is connected to a standard Post Office relay 
through two resistances, each of about 1,000 
ohms. This Post Office relay, їп turn, 
operates a power relay, also of Mr. Carpen- 
ter's design. This latter relay has no electric 
contacts, but its tongue directly operates the 
pneumatic slide-valve of the Creed receiver. 
You will see that it is rather a complicated 
system, and one of the difficulties that we 
have experienced is due to the effects of the 
kick-back from these relays. This is very 
apt to react upon the wireless apparatus and 
cause a sort of electric-bell continuous action. 
This is not very easy to get rid of, particularly . 
if a frame aerial is employed, and it is for 
this reason that we are not using a frame 
aerial, though such an instrument in the 
ordinary way works very well in this room. 
For working these relays, however, an aerial 
on the roof gives more satisfactory results. 

Next, I must endeavour to explain the 
Creed apparatus. It is somewhat compli- 
cated and not very easy to understand, but 
I will do my best to make it as plain to you 
as I can. 

In the first place, I must explain that the 
message that we propose to receive on the 
Creed instruments will be sent automatically 
by means of punched paper tape, with a 
transmitter operated on the Wheatstone 
principle. As will be understood, these 
Wheatstone transmitters send ordinary Morse 
alphabet, but they do so by means of punched 
paper tape. Further, what the Creed receiver 
does is to take the Morse signals that it 
rec ives, and from them reproduce an exact 
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facsimile, in punched tape, of the original 
tape with which the message wassent. Then, 
finally, this tape, punched by the Creed 
receiver, is put through the Creed printer, 
which, from it, prints the message in Roman 
type. ' 
Fig. 1 will enable you to understand this 
more clearly. At the top of the figure 1s 
represented the letters F L repeated twice 
over, as received in ordinary Morse code. 
The middle. portion of the figure represents 
the tape with holes punched therein, corre- 
sponding to the signals. ‘The small holes 
along the centre of the tape are merely for 
the purpose of regulating the speed, and may 
be disregarded. Тһе holes that represent 
the signals are those on the edges of the tape. 
When two of these holes are vertically above 
one another this represents a dot, and when 
they are inclined to one another, they repre- 
sent a dash. Finally, at the bottom of the 
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figure we have the letters printed by the 
Creed printer in Roman type, these particular 
letters having been printed from Paris a few 
days ago. 

Fig. 2 is the Creed receiving instrument, 


Fig. 2. 
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and as it is merely a general view of the 
instrument, together with the electric motor 
that drives it, it does not show very much. 
Fig. 3 shows in diagrammatic form the 
construction of the apparatus. А represents 
Mr. Carpenter’s power relay. This relay 
has no electrical contacts, but its armature, b, 
is provided with a light tongue, 1, to the 
free end of which is attached ап exceedingly 
light-balanced slide-valve, 2 ; this is adapted 
to control the supply of air to the small relay 
engine, 3, the piston, 3a of which, is thus 
moved from side to side in accordance with 
the line signals which 
actuate the relay tongue. 
‘The movements of the 
piston, За, are trans- 
mitted by means of the 
rocking levers, 4, to 
the piston valve, 5, of 
the main engine, thus 
controlling the double- 
acting piston, 6. From 
each side of this piston 
a rod projects through 
the cylinder cover, and 
thrusts in either direc- 
tion the adjacent arms 
of the  three-armed 
bell-crank levers, 7 and 
8. Upon the arms, 
10 and 11, are hard steel 
strikers, 12 and 13, 
the free ends of which 
are bifurcated for the 
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a separate block with the die-plates and the 
feed-wheel spindle. The correcting rods, 14, 
have flattened points, 16, terminating in a 
V-shape (shown separately at bottom right- 
hand, Fig. 3), and when thrust forward are 
adapted to enter the slots in the correcting 
wheels, 17.  Retracting springs are provided, 
as shown, to restore the rods and punches to 
their normal position against stops. "The 
paper strip, 18, which is previously centre- 
holed, is led up between the die-plates, pa:t 
the punches, and engages with the feed-wheel, 
19, mounted upon the spindle, 20, to which 
the correcting wheels, 

17, are also fixed. 

A When the points, 16, 

of any correcting rod, 
14, are thrust by the 
striker . between е 
teeth of the wheel, 17, 
the .rod adjusts and 
holds the latter as well 
as the feed-wheel, 19, 
and the tape, in such a 
position that the corre- 
sponding punch, 15, 
will perforate the paper 
exactly opposite the 
д feed-holes. Mounted 
upon an extension of 
spindle, 20, is a friction 
disc, 21, driven by the 
friction blocks, 22, fixed 
upon the pivoted arm:, 
23, which are attached 


purpose of thrusting to the motor-driven 
against the adjacent Í spindle, 24. This 
heads of the rods, 14, spindle rotates the 
and punches, 15. These feed-wheel, 19, at ap- 


rods and punches are 
moun ed and guided in 


proximately the same 
rate as the feed-wheel 
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of the transmitter. For adjusting the driving 
tension, the spring, 25, is arranged to slide 
longitudinally on the rods, 23. 

The action of the machine is as follows :— 
A line marking current in the relay coils 
moves the armature, b, to the right, causing 
the tongue, 1, to move the valve sharply to 
the left. The piston, 3a, of the relay engine 
is thus caused to move to the right, and the 
valve of the main engine in the opposite 
direction. ‘This causes the main piston to 
be driven to the right. The movement is 
transmitted by means of the bell-crank, 7, 
and the link, 30, to the bell-crank, 8, which 
їп turn causes the left-hand 
striker, 13, to thrust the tooth 
of rod, 14, between the teeth 
of the wheel, 17, adjusting, if 
necessary, the position of the 
feed-wheel and forcing the cor- 
responding punch, 15, through 
the tape, 18. The tappet piece, 
31, formed on the link, 30, 
now comes in contact with the 
striker, forcing it from the rod 
and punch and permitting them 
to spring back to their normal 
position. On the reversal of 
the line-current the relay tongue 
is moved їп the opposite 
direction, causing a reversal of 
the engine, when another opera- 
tion similar to that described 
is performed by the right-hand 
striker, 12, upon the right- 
hand correcting rod and punch. 
As the complete operation of 
thrusting and releasing the punches occupies 
only the 300th part of a second, the time 
during which the feed-wheel is arrested is 
practically negligible, and the difference 
between dots and dashes in the tape depends 
entirely, therefore, upon the time interval 
between successive spacing and marking con- 
tacts during which the tape is allowed to 
run on. Even between the marking and 
spacing currents for a dot, there is an appreci- 
able interval during which the slip has 
travelled a little. The right-hand punch 
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and the corresponding correcting wheel are 
given a lead, so that although the spacing 
punch is actuated later, the spacing perfora- 
tion appears opposite the same centre hole 
as the marking perforation. 

That is a description, I am afraid, which 
is difficult to follow, but the result ts, as you 
have seen in Fig. 1, that a dot produces two 
perforations on the tape, immediately one 
above the other, and a dash two perforations, 
which are inclined at an angle. 

Fig. 4 is the printer You will under- 
stand that in receiving on this system it is 
first of all necessary to get a punched tape. 


Fig. 4. 


This is put through a further machine, which 
is really a sort of typewriter, and converts 
the signals as recorded on the punched tape 
in. Morse characters into actual Roman type. 
The machine is very remarkable, in that it 
is a machine with what might be termed 
a memory. My meaning is that, supposing 


"the machine gets, we will say three dots, 


then it has to remember what it has got. 
If subsequently it gets another dot, then it 
has to print the letter H. Supposing, instead 
of another dot, it gets a dash, it has got to 
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print the letter V. For numbers it has to 
be abje to remember five signals before it 
knows what to print, and therefore, that is 
why I say it is an instrument with a memory. 

Fig. 5 is a diagrammatic sketch of how 
this instrument works. Only a small portion 
of the mechanism is shown, but I hope to 
give you some idea of how it works. "The 
received perforated slip is passed into the 
machine at A and out at B, while the slip 
on which the printing takes place is drawn 
by a pair of feed-rollers from the roll on the 
upper left-hand side between the connecting 
rods of the type bars and over the printing 
platen. 


containing a piston acting on the end of a 
lever connected to a type bar. 

The perforated slip is fed forward by a 
star-wheel fitted to a spindle carrying a 
toothed wheel, which 15 rotated as required 
by a movement of a rack. The rack is given 
a vertical motion for feeding purposes, and 
a sideways motion for acting on any slide- 
valves that may have been selected. Its 
Movement is obtained from the cam-shaft 
of the machine, which is belt-driven by a 
small electric motor. The extent of the 


vertical movement is limited by the distance 
to the first space signal, that is to say, the 
length of a letter. 


To provide for this limit 
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Fig. 5. 


The perforated tape is fed forward, letter 
by letter, in a guide-way in front of a sertes 
of ten pairs of selecting needles, one needle 
of each pair being mechanically connected 
to a series of ten slide-valve-plates. Each of 
these valve-plates can be made to occupy 
one of two positions, thus providing a number 
of different combinations, every one of which 
opens one complete and particular passage 
through the теп slide-valve-plates. Ап, 
under pressure, can thus be admitted to any 
one of a number of small cylinders, each 


there is a group of ten space levers, normally | 
in the path of the rack and preventing its 
downward movement. Each space lever is 
also in the path of one pair of selecting 
needles, and when either needle of a pair 
passes through a perforation, that space lever 
is moved out of the path of the rack. Hence, 
with any letter or figure of the Morse code 
there is a clear downward path for е feed- 
rack until it reaches a space signal. A side- 
ways movement is then given to the rack, 
putting it in gear with the toothed wheel. 
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Next, the rack is given an upward motion, 
causing the toothed wheel to turn and the 
perforated tape to be fed upward by the 
amount of the particular letter that has just 
passed. The rack is then moved sideways 
again, clear of the toothed wheel, ready to 
descend as far as the next space signal. 

, The slide-valves, made of thin sheet steel, 
have each a hinged extension, whose further 
end is arranged to take up the movement of 
the corresponding selecting needle in its 
motion to and from the perforated tape. At 
the same time, the extension is free to move 
in a direction at right angles to the needle. 
Each valve extension is provided with a 
shoulder which comes into the sideways path 
of the feed-rack when that particular extension 
has been selected. At the correct moment, 
determined by the position of a cam on the 
main spindle, the rack is moved sideways 
and, engaging with the shoulders of the valve 
extensions which have been selected, moves 
the corresponding slide-valves into their 
second position. Another cam opens a main 
valve, admitting air, under pressure, to the 
slide-valve chamber, whence it passes through 
the ten valve-plates by the one hole available 
in that particular setting of the valves, forces 
up the particular piston and prints the corre- 
sponding letter. Another main valve is then 
opened to allow the air to escape, and the 
selected slide-valves are returned to their 
normal position. 

Although more than the required number 
of selecting needles for any particular letter 
may pass through the tape, only the proper 
number of slide-valves are acted upon by the 
rack, on account of the spacing lever prevent- 
ing the rack descending beyond the required 
amount. | 

It will be observed that there are twenty 
selecting needles, but only ten acting on the 
lower row of holes in the perforated slip are 
attached to valves ; the other row of needles 
Is not necessary for selecting purposes, but is 
required for shifting the spacing levers for 
the first portion of a dash signal. 

This instrument is by no means easy either 
to explain or to understand, but in its main 
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features it is not unlike an ordinary type- 
writer in which the printing levers, instead 
of being actuated by the fingers of an indi- 
vidual, are each -connected with the piston 
of a small pneumatic cylinder. "There are 
as many Cylinders and pistons as there are 
characters to be printed, and the wonderful 
part of the mechanism is that whereby the 
cylinder connected with any particular letter 
that has to be printed is connected to the air- 
supply at the right moment. This is effected 
by the sliding perforated plates, which con- 
stitute a very elaborate form of slide-valve 
controlling the access of air to the whole of 
the cylinders, but admitting the pressure to 
only one cylinder at a time. The motions 
of these sliding plates are in turn controlled 
by the little pins, which are all the time 
feeling for the holes in the perforated tape 
as it passes by, and working in and out of 
these holes. 

[At this point the following message was 
received from Paris, the printed tape contain- 


ing it being thrown on the screen :— 

This message is sent by permission of Général 
Ferrié by automatic perforated tape  wirelees 
transmission from the Eiffel Tower, Paris, for the 
purpose of being recorded on а Creed type printing 
receiver at а meeting of the Royal Society of Arte 
and of the Wireless Society of London, on the 
occasion of an address on wireless telegraphy by 
Mr. A. A. Campbell Swinton, November, 1920. 


Fig. 6 is reproduced in facsimile from a 
portion of the message as received, while 
Fig. 7 shows another portion of the message, 
with the corresponding portion of tape 
punched by the receiving apparatus.] 

Before we close I think we ought to 
pass a very hearty vote of thanks to Mr. 
F. G. Creed and his assistant, Mr. Carpenter, 
who have taken enormous pains in showing 
us this wonderful system of printing by wire- 


FROM THE EIFFEL TOWER PARIS 


RECORDED ON A CREED TYPE-PRINTING 


RECEIVER AT A MEETINM OF THE WIRELESS 


SCCIETY OF LONDON ON THE OCCASIOD OF 


AN ADDRESS BY MR A A CAMPBELL SWINTON 


Fig. 6. 
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Fig. 7. 


less telegraphy. Until yesterday this system 
of actual printing in Roman capitals by wire- 
less telegraphy had never been previously 
shown in public. 

The actual programme intended for this 


evening is at ап end, but as we happen to: 


have here some wireless-telephone apparatus, 
which was brought for the purposes of the 
demonstration last night before the Royal 
Society of Arts, perhaps you would like to 
have a demonstration on a small scale of 
wireless telephony. 

Fig. 8 shows diagrammatically the connec- 
tions at the transmitting station. P is the 
power valve, while c is the control valve 
connected with the telephonic microphone 
on the right through the transformer, T. 
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- or in series with, the aerial. 


The aerial is shown at the top of the 
figure, and it will be seen that the plate 
electrodes of both valves draw their high- 
tension supply of electricity through the 
choking coil, L, from the 400-volt dry 
battery, НТ, while the 6-volt accumulator, 
F, supplies current for the filaments. The 


' whole arrangement is one of the forms of 


wireless-telephone transmitter employed by 
the Royal Air Force. 

Coming now to the receiving apparatus in 
this room, we are going to employ a short- 
wavelength 5-valve amplifier, which was 
made for me by Mr. Sullivan, the well-known 
telegraphic instrument maker, at very short 
notice, specially for last night's meeting. 
'The connections are shown in Fig. 9, and 
as you will observe, the connection between 


Fig. 9. 


the adjacent valves is made by means of 
transformers. The transformers have по 
iron cores, and are specially designed to suit the 
short wavelength. Inaddition, the primary of 
each ‘of these transformers is fitted with a 
separate adjustable condenser by which it can 
individually be tuned. ‘There are also two 
potentiometers for the purpose of regulating 
the grid-voltage on the last two valves, while 
the current through the filaments of the 
first four valves can be regulated separately 
from that through the filament of the last 
valve. 

In connection with the aerial on, the left- 
hand side of the figure there is a series- 
parallel switch by which the primary tuning 
condenser can be put either in parallel with, 
This instru- 
ment, which is not unlike one of the arrange- 
ments described at our last meeting, works 


well on 200-meter waves. 
The President: I have to announce that 
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Dr. J. A. Fleming. F.R.S., will give а lecture on 
December 10th at 6 p.m., at the Institution of 
Civil Engineers on "A 4-clectrode thermionic 
detector for damped and undamped oscillation of 
high or low frequency." I am sure we are very 
much honoured by a gentleman of Dr. Fleming’s 
eminence giving us the first description of this 
new important invention that he has made. 

I have also to announce that the Annual General 
Meeting of the Society will be held at the Royal 
Society of Arts on December 21st, at 8 p.m. 

Mr. F. Hope-Jones: I have been asked to 
make an announcement regarding the trans- 
Atlantie tests which are to take place for amateurs in 
February next. The Marconi Scientific Instrument 
Company are going to award one or more prizes 
to successful amateurs, though it is, of course, 
rather early yet for them to specify precisely 
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what these shall be or what the conditions and: 
method of judging the awards wil be. Ап 
announcement with regard to this will be made 
in due course, but it is thought desirable to mention 
the fact that they intend to award prizes to purely 
amateur radio telegraphists, and perhaps the mere 
announcement may encourage other bodies or 
firms to follow the Marconi Scientific Instrument 
Company's example. 

I think whilst I am on my feet I should like 
to be permitted to move & vote of thanks, which 
I am sure will be carried with acclamation, to our 
President for his most excellent lecture. 

The vote of thanks was cordially responded to. 

. The President: I am much obliged to vou. 
and I have now to declare. that the meeting is at^ 
an end. 

The meeting adiourned at 9.10 p.in. 


WIRELESS CLUB REPORTS 


The Wireless Society of London. . 


The annual general meeting of this Society is 
arranged to take place on December 21st, at 
8 p.m., at the Royal Society of Arts, John Street, 
Adelphi, W.C. A Paper will be read by Prof. 
R. Whiddington, of the Leeds University on 
* Wireless Valve Circuits applied to the measure- 
ment of Physical Quantities.” illustrated by ex- 
periments. "The business of the meeting, which 
will include the election of Officers and Committee, 
for the forthcoming year, will be duly announced 
by letter to members.-—Hon. Secretary, Mr. L. 
McMichael, 32, Quex Road, W. Hampstead, N. 


Sheffield and District Wireless Society. 
( A ffiliated with the Wireless Society of London.) 


On November 5th Mr. L. Johnson gave a very 
interesting Paper on the more recent research 
work he has been carrying out in wireless telephony. 

Mr. Johnson illustrated his Paper with lantern 
slides, many of them being photographs of his own 
apparatus. 

A demonstration of wireless telephony 
transmitting and receiving seta was also given. 

On November 1¥th, а very interesting and 
instructive Paper was read before the Society by 
Mr. Walter Burnet on `* Small Wireless Transmitters 
— Spark and C.W. Types.” 

'The lecture was illustrated by lantern slides and 
also by а varied collection of apparatus. А small 
portable spark set. which was made before the War 
for use in connection with a troop of Boy Scouts, 
was also described. 1t has since been re-designed to 
comply with the P.M.G.'s regulations, and even 
with the very small amount of power allowed is 
capable of signalling over considerable distances. 

Amongst other apparatus described and shown 
was the Wilson Transmitter and a small C.W. 
trench set, which, with the modern valve and 


with 


a small aerial 3 ft. high, is capable of sending 
messages over а distance of several miles. 

A good deal of practical information was given 
with regard to the design and construction of sets, 
in order that members might have some data to 
work upon in building their own transmitters. 

The meeting terminated with an interesting 
discussion and a hearty vote of thanks was given 
to Mr. Burnet. 

This Society has now 125 members, and is doing 
very useful work. АП intending members are 
advised to communicate with the Hon .Secretary, 
Mr. L. H. Crowther, 156, Meadow Head, Wood- 
seats. 


Bradford Wireless Society. 
(A diated with the Wireless Society of London.) 


A meeting was held on November Sth, the Vice- 
President being in the Chair. 

The minutes of the previous meeting were read 
and accepted as correct. 

A letter was read from Mr. P. R. Coursey, of the 
Radio Review, asking for the co-operation of the 
members in the scheme for receiving signals from 
American amateurs. It was proposed by the Chair- 
man and carried, that the Secretary should commu- 
nicate with Mr. Coursey and intimate to him the 
willingness of the members to co-operate in the 
said scheme. 

The Chairman proposed that, in order to assist 
those beginners, who perhaps would not like to 
ask elementary questions publicly, a box should 
be prepared into which any questions could be 
put unsigned; the questions to be discussed and 
answered at the meetings. This was carried 
unanimously. 

Three new members were elected, making our 
total membership well above 50. 

A Paper was read by Mr. Whitely on '' Systems 
and Circuits of Spark Transmitters " which was 
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both extremely interesting and much appreciated. 
A vote of thanks was proposed by the Chairman 
and seconded by Mr. J. Bever. 

A meeting was held on November 19th, at 
7.45 p.m., in the Club-room, the President, Mr. 
Wood, in the Chair. After the minutes of the 
last meeting were read and accepted as correct, 
the Chairman then called upon Mr. W. C. Ramshaw 
(Vice-President) to deliver his lecture on " The 
Adapting of Old. Apparatus to meet Modern Re- 
quirements.” The lecturer had with him a set 
of apparatus made some 6 years ago, originally 
intended for long wave crystal work; he showed 
in a very clear manner the method of conversion. 

The Secretary takes this opportunity to state 
that he would be very pleased to hear from 
any gentleman willing to read a Paper or 
give an exhibition. —Hon. Secretary, Mr. John 
Bever, 85, Emm Lane, Bradford. 


Burton-on-Trent Wireless Club. 
(Affiliated with the Wireless Society of London.) 


At the fortnightly meeting of the Club held on 
Friday, November 19th, with Mr. А. Chapman (Vice- 
President) presiding over an attendance of about 
25 members, the Hon. Secretary read a letter 
received from the Wireless Society of London 
regarding affiliation, and asking whether the Club 
could send one or two delegates to a Conference of 
Wireless Societies early in the New Year. It was 
decided to defer the consideratión of the question 
of sending delegates until further particulars were 
received as to what was to be discussed at such а 
Conference. 

A letter was read from Mr. Robert Tingey 
regarding a proposed Wireless College. No action 
was taken thereon. 

It was resolved to apply to the P.M.G. for a 
transmitting licence. 

Four new members were elected, and a hearty 
vote of thanks was accorded to Mr. Maurice Lloyd 
for the kind services he had rendered to the Club 
during his leave. 

Mr. F. V. A. Smith read a very interesting Paper 
on “The History of Wireless Telegraphy and 
Telephony.” 

Subscriptions for the year 1920-21 are now due, 
and are as follows :—For members over 21, 5s. ; 
for members under 21, 2s. 6d.—-Hon. Secretary, 
Mr. R. Rose, 214, Belvedere Road, Burton-on-Trent. 


Brighton Radio Society. 
(A ffiliated with the Wireless Society of London.) 


A meeting of the Society was held in the Banner 
Room, at the Oddfellows’ Hall, Queen's Road, 
Brighton, at 8.30 p.m.on November llth. Despite 
the somewhat trying weather the attendance was 
excellent and included members from towns 
outside Brighton. 

The offer of the Banner Room by the Secretary 
of the Oddfellows’ Institute for future regular 
meetings of the Society was placed before the 
members, and it was unanimously decided by ballot 
that as a temporary measure, this room be taken 
for weekly meetings on Thursdays. 

One new mernber was enrolled. 


Mr. O. G. Sandford was elected to be member 
of the Wireless Society of London for the ensuing 
year, and arrangements are being made for this 
gentleman to attend at the coming meetings of 
that Society. 

An interesting discussion followed concerning 
the experiences of various members with regard 
to their sets. A series of Papers will be arranged 
for, the first of which it is anticipated will be read 
at the next meeting. 

The object of this Society is purely to assist 
and bring together local amateurs, no technical 
certificates of any nature being necessary in order 
to gain admission to membership, keen interest 
in the science being the main qualification. Any 
interested reader is invited to communicate with 
the Hon. Secretary, Mr. D. F. Underwood, 08, 
Southdown Avenue, Brighton, who will be pleased 
to furnish full details. 


North Middlesex Wireless Club. 
(Affiliated with the Wireless Society of London.) 


А very successful meeting was held on Wednesday. 
November l7th, at Shaftesbury Hall, Bowes Park, 
Mr. G. W. Evans in the chair. After the usual 
business, Mr. Haines, who had kindly offered to 
come down for the evening, was called upon to 
give his lecture on the (German Army receiving 
set, which he had brought with him. Mr. Haines 
gave diagrams, clearly illustrating the connections 
of the set, and drew attention to a number of un- 
usual features which it possessed. He then took 
the set apart, and showcd the interior construction, 
and it was interesting to note that porcelain had 
been substituted for ebonite in the insulation, 
which pointed to a scarcity of that article in 
:ermany during the war. 

A short discussion then followed during which 
Mr. Haines replied to questions, after which the 
set was connected to the Club's aerial and a practi- 
cal demonstration of the capabilities of the instru- 
ment was given. 

At the close of the meeting a vote of thanks was 
passed to Mr. Haines for a most instructive evening. 

Those wishing to join the Club may obtain full 
particulars from Hon. Secretary, Mr. E. H. Savage, 
Nithsdale, Winchmore Hill, N.21. 


Newcastle and District Amateur Wireless 
Association. 


(Affiliated with the Wireless Society of London.) 


The weekly course of instructional lectures given 
by Mr. Dixon has now reached the interesting stage 
of practical receiving circuits. These lectures 
are followed by a discussion dealing with circuits 
brought into notice by members wishing to obtain 
further information. Such discussion has resulted 
in a number ot interesting and instructive debates. 

Intending members apply to the Hon. Secretary, 
Mr. Colin Bain, 51, Grainger Street, Newcastle. 


Halifax Wireless Club. 
(Affiliated with the Wireless Society of London.) 
This Club continues to make good progress. At 


our last meeting a full attendance welcomed 
Mr. Forbes Boyd (late R.A.F.) of the Sheffield 
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and District Wireless Society, who lectured. on 
"The Thermionic Valve." Mr. Boyd treated his 
subject 
planations of the functions of the valve were of 
great benefit and interest to his hearers. The 
lecturer had prepared large drawings illustrating 
the points touched upon, and carried out various 
successful experiments. 

At the Royal Halifax Infirmary Bazaar held at 
the end of October, the Club installed and worked 
a wireless installation. Permission was obtained 
from the P.M.G. to do this, and the affair was a 
great success. 

On Wednesday. November 3rd. Mr. P. Denison 
gave a lecture on the construction of the short 
wave receiving set used at the Bazaar and outlined 
its construction. Mr. Denison also dealt with 
various types of short wave receivers in & very 
clear manner, and his remarks were very helpíul 
to the large number of members present. 

Many other lectures have been arranged for the 
winter session, and we are looking forward to a 
very successful season.-—Hon. Secretary, Mr. Н. L. 
Pemberton, Clare Hull, Halifax. 


Liverpool Wireless Association. 
(Affiliated with the Wireless Society of London.) 


A meeting was held at the Royal Institution, 
Colquitt Street, on November 10th. Certain 
gentlemen were elected to further augment the 
Committee, and to give new members an oppor- 
tunity of sharing in the control and work of the 
Association. Mr. J. Wainwright was elected as 
Hon. Treasurer, vice Mr. C. Wertley who has 
resigned through pressure of business. 

16 was decided to commence a course of progres- 
sive elementary studies in wireless telegraphy for 
beginners, and the first lecture dealing with the 
subject was given on Wednesday, November 24th. 
Meetings in the future will start at 7.30 p.m., and 
the first half hour of such meetings will be devoted 
exclusively to beginners. Messrs. Lewey and Hyde 
have undertaken the duties of joint lecturers to 
beginners. Mr. J. Coulton announces that he is 
in a position to offer members a discount of twenty 
per cent. on all wireless apparatus. 

A substantial sum of money has already been 
given and promised towards the Association's 
Apparatus Fund, and further offers of both cash 
and apparatus continue to roll in ; it is anticipated 
that the Association will very soon have a good 
collection of apparatus to put before its 
members. 

A meeting of the Association was held at the 
Roval Institution, Colquitt Street, Liverpool, on 
November 26th, when a demonstration was given 
by Mr. S. Lowey (member). By kind permission 
of the Institution Authorities, two parallel wires 
had been stretched in the “ Byrd Room” on the 
first floor of the building, each wire being about 
45 feet Jong. The earth connection was made to 
the heating pipes. The set used was a 3-valve 
receiver. to which a fourth valve had been 
added for the occasion. The set has a range 
of 200 to 20,000 metres, the inductances for 
same being wound in grooves in cvlindrical 
formers for 2,000 to 20,000 metres, and single 


in a very lucid manner, and his ex-' 
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layer below 2,000 metres. They are divided 
into four pair of coils with а total of 19 
tappings. With the exception of a portion of the 
coil used for 600 metres, no wire of larger diameter 
than No. 36 has been used. А simple four-way 
single-pole switch is provided for readily changing 
over from 1 to 2, 3. or 4 valves. A Brown's loud- 
speaker was connected, and the first signals heard 
were FL spark at 7.30 p.m.. and POZ spark at 
7. £0. 

After various business had been disposed of, 
Mr. Lowey gave a detailed description of his set, 
and at 8.30 the loud-speaker again commenced 
operations. At 9 p.m., UA (Nantes) spark, 
followed by Malta spark were heard quite loudly. 

A cordial invitation is again extended to all 
interested persons, to join the Association, and 
full particulars may be obtained from the Hon. 


Secretary, Mr. S. Frith, 6, Cambridge Road, 
Crosby. 
The Cardiff and South Wales Wireless 


Society. 
(Affiliated with the Wireless Society of London.) 


A general meeting of the Society was held at 
the Wireless Department of the Cardiff Technical 
College on Wednesday, November 10th, at 7 p.m., 
the President, Mr. W. A. Andrews, B.Sc., in the 
chair. 

The minutes of the last general meeting were 
read and confirmed. 

Mr. G. C. Hughes, having tendered his resignation 
as Hon. Secretary, it was proposed that Mr. 
W. G. J. Howe, of 25, Plasturton Gardens, Cardiff, 
be appointed. 

The proposal being carried, Mr. Howe was ap- 
pointed Hon. Secretary as from November 10th. 

The President then gave a most interesting 
lecture and demonstration of the 2-Valve Receiver 
and Direction-Finder manufactured by the British 
Thomson-Houston Co., of Rugby. The set used 
was very kindly lent for the demonstration by Mr. 
Rowlands, of the B.T.H. Co., Cardiff. At the 
conclusion of the demonstration, discussion took 
place on the mechanical construction and efficiency 
of the set and signals were received using both the 
loop and the outdoor aerials for reception. 

The members then adjourned to the Chemistry 
Lecture Theatre, where a most. instructive lecture 
was given by Mr. E. A. Rudge, B.Sc., A.I.C., on 
“Some metals and their electrical properties." 
The lecturer briefly referred to the physical pro- 
perties of metals and showed how some sub. 
stances, classed as metals, exhibit extraordinary 
properties. 

The lecture was profusely illustrated throughout 
by experiments and lantern slides, and at the con- 
clusion a hearty vote of thanks was accorded 
Mr. Rudge for his kindness in giving such an 
interesting lecture and for his trouble in preparing 
the experiments, etc. 

Interesting pieces of apparatus were shewn by 
Mr. A. E. Hay and Mr. Fraser. 

The Society cordially invites prospective members 
to write to the Secretary, and all correspondence 
should now be posted to Mr. W. G. J. Howe, 
25, Plasturton Gardens, Cardiff. 
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The Wireless and Experimental Association. 
(Affiliated with the Wireless Society of London.) 
At a meeting of the Association at 16, Peckham 

Road, on Wednesday, November 10th, Mr. Knight 

in the chair, а letter was read from the P.M.G. 

consenting to the Club's aerial being transferred 

from 16, Peckham Road to the Central Hall, 

Peckham. The Secretary promised that he would 

assist our Penge confréres in the formation of their 

Society, and hoped that a close bond of union 

would long exist between the two Societies. Two 

new members were elected. Hon. Secretary, 

Mr. G. Sutton, Melford House, 16, Melford Road. 

East Dulwich. 


The Wireless Society of Hull and District. 
(Affiliated with the Wireless Soc?ety of London.) 


The Society is stil holding its 
meetings at the Marlbrough Room, 
Most of the members, in possession 
apparatus, intend endeavouring to their very 
utmost to make the American amateur trans- 
Atlantic tests a success. Discussions on Honey- 
comb coils have recently been held at which two 
members, Mr. Douson and the Hon. Secretary, 
showed that the old loose-coupler can still be 
greatly improved.— Hon. Secretary, Mr. J. Jephcott, 
temporary address, 79, Freshold Street, Hull. 


fortnightly 
Metropole. 
of suitable 


Preston Scientific Society (Wireless Section). 
(A filiated with the Wireless Society of London.) 


This section is now in & very strong position 
with a membership of about 60. 

We are unfortunately not yet in possession of 
the P.M.G.'s certificate for transmission and recep- 
tion, but it is expected to arrive shortly. 

At our recent exhibition temporary permission 
for reception was obtained for utilising indoor 
aerials in conjunction with a 3-valve amplifier. 
Almost every type of W/T apparatus was on view, 
dating from the coherer to 7-valve apparatus. 

Owing to the resignation of Mr. A. Wilkinson, 
our Secretary, Mr. W. J. Bryce has taken that 
office. 

All communications re membership, ete., should 
therefore be made to him at 119a, Fishergate, 
Preston. 


Leicestershire Radio Society. 
(АД чей with the Wireless Society of London.) 


The monthly meeting of the Society was held on 
Monday, November lst, Mr. C. F. Atkinson, 
Vice-President, in the chair. Four new members’ 
names were submitted for membership. 

The Secretary announced that the Annual 
Business Meeting and election of officers would be 
held on January 10th, 1921. This meeting to be 
preceded by a Dinner. Notice was given by а 
member that at the next meeting of the Society 
he would move an alteration to the Rules of the 
Society to provide that before a member be accepted 
his name shall be submitted to a meeting of the 
Society. 

The Chairman then called on the speaker for 
the evening to deliver his address. Mr. S. May 
then introduced his subject, namely, ‘ Electrical 


Units, their relations and some useful Formula." 
The speaker explained that his subject was a very 
comprehensive yet very necessary one to discuss 
for all who were interested in the study of wireless ; 
he then went on to explain the various units used 
in electrical measurements. Не defined the volt, 
ampere, ohm, and then dealt with fhe C.G.S. 
system of units following on with those of velocity, 
force, power, capacity, etc. 

Altogether the subject revealed the necessity for 
careful study if it was to be fully understood, and 
after an interesting debate the Chairman closed 
the meeting with a hearty vote of thanks to the 
speaker.—Hon. Secretary, Mr. W. E. Dunt, 
45, Baden Road, Leicester. 


Three Towns Wireless Club. 
(Affiliated with the Wireless Society of London.) 


At a meeting of the Club on Wednesday, Novem- 
ber 3rd, a lecture was given by Mr. L. J. Voss on 
the development of the thermionic valve. "The 
lecturer devoted himself mainly to the historical 
side of the subject. After describing briefly the 
early forms of detector, the coherer, and the various 
crystal combinations, he went on to consider the 
Fleming valve. A hearty vote of thanks was 
accorded to Mr. Voss at the close of the meeting. 

On Wednesday, November 10th, the Secretary 
being ill no definite programme had been arranged. 
The members were again kept interested by Mr. Voss 
offering hints and tips on the making of various 
forms of inductances, the approximate sizes for 
various wavelengths and suitable gauges of wire. 

Full particulars of the Club may be obtained 
from the Hon. Secretary, Mr. G. H. Lock, 9, Ryder 
Road, Stoke, Devonport. 


Aberdeen and District Wireless Society. 


A meeting of the Society was held on November 
16th. 

The Secretary gave details of construction of a 
2-circuit carborundum crystal receiver which had 
been constructed at a cost of about £1, without 
telephones, from such ordinary articles as cardboard 
jam cartons for the coil formers; a 30-ampere 
porcelain cut-out as a crystal holder with a portion 
of hack-saw blade to make contact with the crystal. 

To prove the efficiency of the receiver, signals 
were received from a buzzer in an adjacent room 
on а very small indoor aerial. 

During the demonstration, however, signals were 
actually picked up from a ship in the North Sea, 
working with PCH. ° 

On October 23rd the Secretary gave a lecture 
on the history of detectors from the coherer to 
the thermionic valve. 

The members are showing a keen interest, and 
are anxious for facilities for the making of their 
apparatus. To this end we are keenly searching 
for Club premises in which we are to instal a lathe, 
drill, etc.-—Hon. Secretary, Mr. W. W. Inder, 
414, Union Street, Aberdeen. 


The Rugby and District Wireless Club. 


Owing to the difficulty in securing suitable . 
accommodation, the above Club has so far done 
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little for the furtherance of wireless work in Rugby. 
However, а Club-room has now been secured at 
11, Albert Street, and the winter session will com- 
тепсе from November 29th. А most attractive 
programme of lectures, experiments, discussions, 
demonstrations, etc., has been arranged, and a 
very successful session is anticipated. Fortun- 
ately two members of the Club аге ex- 
telegraphists—Messrs. Hicks and Cave, so that 
buzzer classes have already been started. The 
" Club-room has been named ‘ The Radio Institute," 
where meetings are held every Monday evening. 
Particulars re the affiliation with the Wireless 
Society of London are now to hand. 

Mr. R. C. Clinker (President.) has kindly promised 
to give a public lecture and demonstration early 
in December to assist '* recruiting." 

The Hon. Secretary, Mr. Arthur T. Cave, will 
be pleased to give intending members full particulars 
on application at 3, Charlotte Street, Rugby. 


East Kent Wireless Society. 

А meeting was held on Wednesday, October 27th, 
at the Oddfellows’ Institute, Pencester Road, 
Dover. The proposed rules were read before the 
Society and passed. The revised list of officers 
will read as follows :—President, Major Martin, 
R.E.; Chairman, Commander Norfolk, R.N.; 
Hon. Secretary, Mr. H. Alec. S. Gothard; and 
Committee, Messrs. Austen, Kelsull, Sargent, and 
Vaugham. 

Before concluding the meeting, it was decided 
to hold weekly Instructional Lectures, and a meeting 
the last Wednesday in the month. 

А special meeting was held on Wednesday, 
November 10th, to discuss the future headquarters 
of the Society. This meeting proved very success- 


ful, and it was decided to take over part of the 


building known ав No. 
Dover. 

A special Committee were elected to inspect the 
building and report thereon at the next meeting. 

The first monthly meeting took place at the 
Oddfellows’ Institute, on Wednesday, November 
24th, Major Martin taking the chair. 

After the minutes of the last meeting had been 
read and passed, the Special Committee were 
called upon to give in their report. This having 
been discussed the meeting was concluded with 
a short address from the President. 

The Hon. Secretary will be pleased to hear from, 
or interview anyone interested in the Society. 
All communications should be addressed to him 
at 8, Longford Terrace, Folkestone. 

Manchester Y.M.C.A. Wireless Club. 

On Friday, October 22nd, a meeting of all members 
of the Manchester Y.M.C.A., interested in wireless 
telegraphy, was called for the purpose of discussing 
the formation of a wireless club. With such a 
subject under discussion there was a goodattendance, 
We were fortunate enough to obtain the services 
of Mr. Thomason, the Hon. Secretary of the Man- 
chester Radio Scientific Club, to help us in our 
formation, and in his summing up of the aims 
of the wireless clublikely to be formed, he mentioned 
that the Manchester Radio Club were willing to 
give every assistance which lay in their power, 
both as regards apparatus and experience. 


14, Snargate Street, 
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Having definitely decided to form а club, а 
temporary Committee was elected, Mr. А. Day 
being appointed Hon. Secretary. Following a 
general discussion, a vote of thanks was proposed 
to Mr. Thomason for taking the chair and so ably 
starting us on our road to success. 

On Thursday, October 28th, the second meeting 
was held, Mr. Thomason again taking the chair. 
Mr. Day informed us that he had been successful 
in securing two rooms from the Manchester 
Y.M.C.A. ; these rooms being at the top of the build- 
ing. are therefore greatly suited to our requirements. 

The responsibility of erecting an aerial on the 
roof has been undertaken by the Y.M.C.A. Authori- 
ties and several members have offered to loan 
apparatus until such time as the Club is in posses- 
sion of its own. 


(The Hon. Secretary's address would oblige.— Ed.) 


The Wellingborough Red Triangle Radio 
Society. 

A meeting of amateurs was held on Wednesday, 
November 10th, for the purpose of forming a 
radio society for Wellingborough and district. 

It was decided to adopt the title of The Welling- 
borough Red Triangle Radio Society, and the 
following officers were elected :—Joint Secretanes : 
Messrs. Horace W. Dunkley and L. G. Fish. 
Treasurer: Mr. L. Yorke. 

It was decided that application be made for 
affiliation with the Wireless Society of London. 
It was resolved that membership of the Society 
should be open to all residents in Wellingborough 
and district, who have attained the age of 18 years. 
The subscription was fixed at 5s. per quarter, 
the entrance fee to be бв. It was further resolved 
that classes for Morse practice should be held 
on Wednesdays and Fridays of each week. 

The Joint Secretaries, Messrs. H. W. Dunkley 
and L. С. Fish, c/o The Red Triangle Club, 
Oxford Street, Wellingborough, will be pleased to 
supply all further particulars of the Society to 
prospective members. 

The Walthamstow Amateur Radio Club. 

The fifth meeting of the Walthamstow Amateur 
Radio Club was held on Wednesday, November 10th, 
at the Walthamstow Town Memorial Ү.М.С.А., 
Church Hill, when all arrangements for the erection 
of an aerial were completed. The Y.M.C.A. 
authorities are keenly interested in the proceedings, 
and have very kindly given permission for the 
erection of the aerial. | 

Will those interested kindly communicate with 
the Hon. Secretary, Mr. K. Hardic, at 58, Ulverston 
Road, Upper Walthamstow, E. 17. 

Wireless Club in North London. 

A successful meeting of wireless enthusiasts has 
been held at which was voiced the great need of a 
Wireless Club in North London. Sixteen gentlemen 
were able to be present, and it was decided to form 
a Club to be known as " The North London Wireless 
Association." Dr. F. C. Knight was elected 
President, and the usual officers and Committee 
were appointed. ` All those interested please coni- 
municate with the Hon. Secretary, Mr. J. W. $. 
Prior, с/о the Superintendent, Peabody Buildings. 
Essex Road, N.1.. who will be pleased to give full 


‘particulars. 


652 


- “ө 


AEROPLANE AERIALS 


A Review of the Results of some American Investigations. 


By J. J. Honan, 


N the early stages of aircraft wireless, 

the universal use of the somewhat clumsy 

trailing aerial created a pronounced pre- 

judice in the minds of most pilots against 

wireless sets generally, and went far to 
handicap the full development of radio work 
in the air. 

The trouble of “ dropping " the aerial from 
the winch, and the quite considerable time 
and exertion involved in “ winding in" 
before landing, were two of the factors that 
rendered it unpopular with the airman. In 
addition the frequency with which either'the 
leaden plummet for weighting the aerial, or 
else the whole aerial itself, was wrenched 
away by careless handling of the winch, to 
fall haphazard to the earth below, formed 
another objection, the full weight of which 
was most appreciated by the surplus population 
on ferra firma. 

In warfare, the trailing'aerial was wholly 
a nuisance without redeeming qualities. To 
* stunt" with the aerial out involved quite 
a fair risk of personal and painful interference 
with the free swing of the plummet; whilst 
on the other hand, the chance of scoring a 
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bull's eye by "swinging the lead" at the 
enemy was too remote to be considered as 
an offset. 

In this country apparently, no effective 
substitute has yet been found for the old 
type of aerial, in spite of its many defects. 
This is particularly so in the case of trans- 
mission. For reception, the use of sensitive 
multivalve sets has brought the closed-loop 
aerial into almost general use for long wave- 
lengths. For ranges below 1,200 metres, 
however, the airman has still to rely, upon 
the hanging aerial for reception, whilst for 
any practical range of transmission he is 
wholly dependent upon it. 

The whole question of aeroplane aerials, 
and the many difficulties that are bound up 
with the subject, appear to have received 
considerable attention in America, as is 
evidenced by the official pamphlet No. 341 
recently issued by the Bureau of Standards 
under the Government Department of Com- 
merce, Washington, U.S.A. 

The pamphlet in question, which is 
published at five cents, is a striking example 
of the characteristic initiative and thoroughness 
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of our cousins across the Pond, and affords a 
concrete proof of their faith in the future of 
wireless in the service of Aviation. 

The main objects of the experiments 
described were to obtain accurate information 
regarding the effective capacity, effective 
resistance, true capacity, true inductance, and 
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wavelength, as well as the transmitting 
directional effects of various types of aeroplane 
antennz. Investigations were carried out 
upon trailing aerials of one, two, and four 
wires ; in addition various systems of fixed 
aerials were utilized in the attempt to find a 
satisfactory substitute for the. trailing wire. 
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Fig. 1 shows the — capacity and 
wavelength resistance curves for the type 
of fixed aerial shown at D, Fig. 2, mounted 
on masts rising two feet above the wings. 
The height of the masts is, of course, limited 
by the maximum wind resistance allowable. 
It was found, however, that increased height, 
as might be expected, caused a considerable 
decrease in the natural capacity, but was 
accompanied by an increase in radiation 
resistance. Type D aerial is about equivalent 
in electrical characteristics to a — 45-foot 
trailing wire. 

Some of the arrangements of fixed aerials 
are shown in Fig. 2. These gave wavelengths 
varying from 60 to 160 metres. In all 
cases the flying and landing wires were 
bonded together to give the earth. 

Fig. 3 shows the aerial constants for various 
lengths of a single trailing wire over a range 
of wavelengths varying from 200 to 600 
metres, the upper portion of the figure showing 


the resistance variation, and the lower half 
indicating the corresponding capacity values. 
The aerial was attached by an insulator and 
a 40-inch cord to the inside strut of the plane. 
It was found that the position. of the lead-in 
wire played an important part in determining 
the total capacity of the aerial; it should 
preferably be kept as far as possible from the 
wire network of the machine. 

Fig. 4 is a similar diagram for a double 
aerial of two trailing wires attached to the plane 
in the manner shown in the inset sketch. 
The wires are in parallel with the bonded 
wires of the machine as earth. 

An attempt to utilize one wire as “ earth," 
against the other as the aerial proper, gave 
greatly reduced capacity and also a decreased 
radiation resistance. 

In Fig. 5 is an interesting comparison of 
the characteristics (capacity and resistance 
шы wavelength) of a single 100-foot 
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Constants for various lengths of two-wire trailing 
aerials 
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Constants of 100.71. trailing aerials of one, two and 
Jour wires. 


trailing aerial compared with a two-wire and 

four-wire arrangement of identical length. 
In Fig. 6 is shown the directional trans- 

mitting effect of trailing aerials as determined 
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by a multivalve receiving-set connected to a 
symmetrical vertical-wire land antenna. "Ihe 
effect is found to be quite pronounced, 
showing about twice the radiation in the 
direction of motion of the plane as it does in 
the opposite direction. | 


Fig. 6. 
Directional effect of a two-wire trailing aerial. 


Similar experiments in the case of fixed 
aerials failed to show any decided directional 
effect. 

In all the experiments a continuous wave 
set was used for transmission, feeding directly 
into the aerial. 


PILOTING AIRCRAFT BY WIRELESS 


According to the Radio News for 
November, electric lights operated by 
wireless placed on the front of the 
machines will guide the planes at night 
on the Cheyenne —Salt Lake — San 
Francisco air-route. 

These lights will be tuned to the 
wireless apparatus of the three cities in 
such a manner that they will glow only 
when the machines are within a certain 


radio path about 200 feet in width. 
When a plane strays from the path the 
lights will cease to glow, and the pilot 
will be obliged to determine from the 
wind on which side of the route he is 
travelling. Approach to the destination 
will be signified by a flashing on and off 
of the lights. The process has proved 
а success in tests, and is owned by the 
U.S. Government. 
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PAGES FOR BEGINNERS 


Under this heading we publish coMPLETE instructional articles, forming a series 


specially designed and written for beginners in wireless work. 


Hardly any mathematics 


will be introduced, and we hope to present the fundamental facts of wireless in such a 
manner as will prove attractive to a much wider range of students than that for which 


this series 1s primarily intended. 


AMPLIFIERS. 


HE term amplifier is almost 
self-explanatory. By it we 
mean any arrangement of appa- 
ratus which will magnify signals 
received on an aerial. In late 
years the term amplifier has grown to mean 
an arrangement of valves, so connected as to 
render weak signals more audible in the 
telephones. 
. It is possible to employ magnifying valves 
in two ways,—we can either increase the 
amplitude of the received oscillations before 
rectifying them, thus rendering them more 
audible in the telephones, or we can increase 
the magnitude of the rectified current. 
If the incoming oscillations are increased 
before rectification, the valve is adjusted so 
that the alteration in plate current exactly 


Fig. 1. 


corresponds to the variations in the grid- 
circuit potential. It is then said to act as 
a high-frequency amplifier. 

Where the valve is simply used to increase 
the current flowing in the telephone circuit, 
the proces is known as low-frequency 
amplification, or note-magnification. 

Further, it is possible to combine high- 
frequency amplifying and note-magnifying 


valves in one set. For instance, a six-valve 
amplifying set might comprise one rectifying 
valve, three high-frequency amplifying, and 
two note-magnifying valves. 

High-Frequency Amplifiers —For the pur- 
pose of magnifying the high-frequency oscilla- 
tions the valve is usually adjusted to work 
at about the middle point of its characteristic. 

With this arrangement any variation in 
grid-potential due to incoming signals, will 
be accompanied by corresponding variations 
in the plate current of exactly the same 
frequency and waveform, but of greater 
amplitude. 

These oscillations in the plate-circuit can 
be utilised in two ways. They may either 
be led through a coil coupled to the aerial 
inductance, and so increase the amplitude 
of the incoming oscillations, (a diagram of 
this arrangement was given in the last issue), 
or the plate may be coupled direct to a 
secondary tuned-circuit. A second valve 
could then be connected in the circuit to act 
as a rectifier. A diagram of this arrangement 
is shown in Fig. 1. 

Valve No. 1 simply serves to increase the 
amplitude of the received oscillations, which 
flow in the secondary tuned-circuit, and are 
rectified by the valve No. 2. That part of 
the characteristic curve on which the valves 
are working is shown in Fig. 2. The circuit 
could further be improved by the introduction 
of a potentiometer in the grid-circuit of the 
second valve, thus ensuring that the grid 
would work at the best potential for rectifying. 

It is possible to use a number of valves 
"jin cascade," as it is termed, each valve 
amplifying the oscillations of the one before 
It. 

The plate-circuit of one valve is connected 
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to the next grid by means of a transformer, 
which usually takes the form of an ebonite 
tube or rod, over which is wound the primary 
and secondary coil. 


'The 


Fig. 3 illustrates such a circuit. 
filament battery and telephone connections 
are the same as in Fig. 1, and are omitted 
for the sake of clearness. 


In designing transformers for  high- 
frequency work some trouble is usually 
experienced in the loss of efficiency due to 
_ self-capacity of the windings. Each turn 
of the coil behaves like a small condenser, 
adjacent wires forming the two conductors, 
and the insulation acting as the dielectric. 

In order to make a high-frequency amplifier 
as efficient as possible on short-wavelengths, 
this self-capacity must be reduced to a mini- 
mum. The reason for this will be discussed 
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more fully when we come to consider the 
effect of high-frequency amplifiers on short- 
wave circuits. 

For the present it is sufficient to note 
that there is usually one particular wave- 
length at which the high-frequency amplifier 
will be operating at its best efficiency. For 
general purposes the reaction amplifying 
circuit (Fig. 5 in the preceding article) will 
be found to give good results over a wide 
range. For greater selectivity it is possible 


to couple two valves in cascade by means of 
a second tuned-circuit. 

When long-distance stations are being 
received on small sets, the energy in the 
aerial circuit is so small that it is very often 
completely lost in the rectifier. 


In this case 


the addition 
increase the 
signals. 


of an amplifying valve would 
range of reception of audible 


The CONSTRUCTION of AMATEUR 
WIRELESS APPARATUS 


A FRAME AERIAL RECEIVING SET-IV. 
The Amplifier (contd.) 


When the clips are finished they should be 
mounted on the panel. It is intended that 
the valves be placed on the front of the 
panel and the resistance on the back. “The 
anode resistances are mounted immediately 
behind the valves and the grid-leak resistances 
between the successive valves, but so arranged 


as to leave room for the intervalve condensers 
mounted on the anode and grid-clip fixing 
screws. Fig. 8 shows the relative positions 
of the various parts, the back of the panel 
being shown dotted, and from this figure, 
together with Fig. 7—the latter showing the 
drilling of the ebonite panel—the worker will 
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be able to understand where the clips are to be 
placed. It should be noted that all clips, 
with the exception of those for the valve- 
filaments, have their bases turned inwards. 


ANODE 
RESISTANCE 
RESISTANC 


The clips on the front of the panel should be 
secured by means of 5BA cheese-headed 
brass screws about 1” long, fastened by 5BA 
brass hexagon nuts, while those on the back 
should be held by 5BA counter-sunk brass 
screws about 3” long. 

The three intervalve condensers should 
next be made. Each condenser is mounted 
in a small ebonite clamp. These latter, 
which should be made first, should be of 
+” ebonite, cut to size 14" х1", fitted 
with small fixing screws, one at each corner, 
as shown in Fig. 9. The two holes in the 
middle should be 4” diameter and their 
centres exactly 1" apart. 

These clamps are to be on the grid and 
anode clip screws, one clamp between the 
anode of the first valve, from the left, and 
the grid of the second valve, and so on. 
They should be tried in their positions to 
see that they clear the resistance lugs. “These 
condensers should have a capacity of -001 mfd. 
and should be made very small The 
condenser plates should be of thin copper 
foil, cut to the shape and size, as shown at the 
top of Fig. 9. Each condenser will require 
10 foils, and small sheets of mica -001 to 


GRID LEAK. 
E 


- consideration. 


-002 inch thick shou'd be made to size 
a” x 7. | 

The condensers are best mouned in 
position on the valve screws in the following 
manner: After first placing the bottom 
of the clamp in its position, lay the first 
foil on one of the screws, followed by a 
mica separator, then a foil on the other 
screw, another mica, and so on. ‘The 


. mica separators need not have holes punched 


in them, as it is sufficient for them to cover 
the геа between the two screws. 

When the 10 foils are mounted, put the 
top clamp in position and screw tightly. 
The lugs of each half of the condenser 
should be soldered together and tests made 
to see that the condenser is not shorted. 
Finally, secure the condensers to the panel 
by means of nuts and washers. 

The intervalve resistances are the next 
For the anode circuits three 
50,000 ohm  resistances will be required 
and three 2 megohms resistances for the grid- 
leaks. Much has been said about the utility 
of graphite lines on ebonite, but reliable 
resistance values cannot easily be obtained. 

Those not familiar with actual valve 
work cannot estimate by the action of the 
receiver itself when the proper resistance 
values have been obtained and apparatus to 
measure the resistances is not always available. 

In view of this we recommend that the 
required resistances be purchased from one 
of the firms advertising in this journal. 


LM Lt M LLO 
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The resistances used in the preparation and 
testing of this amplifier were carbon rod 
resistances, fitted into small ebonite tubes 
and provided with terminals at each end, 
as shown in Fig. 10,* the distance between 


the terminal shoulders being 2". The 
position of the resistance clips has been 
made suitable for this type of resistance rod 
and if other types are used their position 
should be altered to suit. 

The variable resistance for the filaments 
and the potentiometer are the next to receive 
attention. The filament resistance should 
have a maximum value of 2:5 ohms 
approximately, whilst the potentiometer should 
be about 200 ohms. 

The filament resistance should be wound 
with No. 22 $.W.G. Eureka or Manganin 
wire, about 72” of which should be closely 
wound round a lead pencil, so that when the 
wire is removed from the pencil the turns 
will remain touching each other. If the 
wire is pulled out about 6” long it will form a 
helix, with the turns about ,',” apart. 


* These are made by the Marconi Scientific 
Instrument Co. 
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Next, make a hard-wood block zbout 2?’ 
diameter, 1" thick, and turn out a groove or 
ledge about à" deep. Drilla }” hole through 
the middle of the block. The extended 
helix should be mounted in the groove and 
the wire secured by means of two wood 
screws, one at each end of the wire. Mount 
the wood base to the back of the panel, in 
the position of the triangular three holes at 
the bottom left-hand of the panel. Make 
a contact arm of springy strip brass, suitablv 
bent and shaped so that it makes contact on 
two turns at a time. Make also a ]" brass 
spindle, threaded at both ends, the spindle 
being about 13" long. Screw one end of the 
latter into a small ebonite or hard-wood knob, 
passing the spindle through the ebonite 
top and wood base. The latter should have 
a brass washer fixed to its end, so that it will 
act as a rubbing surfacé for the spring washer 


` on the spindle and also permit of connection 


to the rubbing arm. 

A spring washer should be placed on the 
spindle, followed by an hexagonal nut, the 
contact arm and another hexagonal nut. 
When the tension is properly adjusted the 
nuts should be tightened and the contact arm 
firmly locked to the spindle. 

In the next instalment we will describe 
the potentiometer, telephone transformer and 
also the wiring of the panel. 


WIRELESS CLUB REPORTS. 


With the ever-increasing number of Amateur Wireless Clubs sending their reports 
for publication, considerable pressure is being brought to bear upon our columns. 
Every endeavour is made to keep the date of publication as near to the dates of 
reports as possible, and to this end Hon. Secretaries would greatly assist by making 


their reports as brief as is compatible with a record of their Club's proceedings and 
sending each report as early as possible after the date of their meetings. Photographs 
of officers, members, or apparatus accompanving reports will, whenever space permits, 
also be published as early as possible. 
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BOOK REVIEWS 


TELEPHONIC TRANSMISSION. 
THEORETICAL AND APPLIED. 


By J. G. Нил, 


London: Longmans, Green & Co., pp. 398, 
illustrated, (21s. net.) 


HIS book is one of a series of 
Manuals of Telegraph and ‘Tele- 
phone Engineering. 
The field covered is obviously 
far too extensive to be dealt with 
in one volume or by one individual, since the 
expert knowledge of a specialist 1s required to 
deal with each of the branches of this series in 
its division. The volume Telephonic Trans- 
mission is written with the intention that 
it should completely cover the ground 
implied by its title. 

The book probably covers the ground 
more fully than any other text-book yet 
published. Numerous other books have 
dealt with the subject, but nearly all of them 
in a general or more elementary manner, 
because they have not specialised and have 
tried to embrace too much in one volume. 

'The book under review will be found 
invaluable to any student of this subject, or 
of wireless telephony, for the one forms an 
essential introduction to the other. 

'The problems of wireless telephony trans- 
mission cannot be properly studied without 


a knowledge of the theory of line transmission 


as a foundation. 
. Many of the controlling factors in speech 
production are identical, whether wireless or 
wired systems are the mediums employed 
for transmission. 

Many of the obstacles which crop up in 
the path of the wireless experimenter will 
disappear if he is in a position to tackle them 
armed with a good knowledge of line 
telephony, even though his knowledge be 
confined to theory. 

If Telephonic Transmission is on the shelf 
of your bookcase you can dispense with other 
reference books on the subject, for the 
volume embraces its subject thoroughly. 


GERMAN AND ENGLISH COM- 
MERCIAL CORRESPONDENCE. 
By М. Sapezky and У/плтАм СНнЕҮОВ- 
Maurice, A.I.L. 

London : Published by Marlborough & Co., 

15. 9d. net ; cloth, 3s. net. 

This book, which adds yet another volume 
to the Marlborough Series of English and 
Foreign Commercial Correspondence, is a 
practical and reliable guide to German Com- 
mercial Correspondence. It contains model 
phrases, letters, circulars and business docu- 
ments ; commercial terms and abbreviations ; 
tables of money, weights and measures : all 
set out in German and English in parallel 
form, so that the correct translation can be seen 
ata glance. A perusal of the book shows that 
considerable care has been taken tolose nothing, 
by translation, of the style and phraseology 
generally employed in German business 
correspondence. With this end in view the 
authors have avoided the svstem, so often 
adopted by other handbooks, of always 
giving a literal translation at the expense of 
style. The little book is to be highly recom- 
mended, especially at the price. 


SLIDE-RULES, AND HOW ТО 
USE THEM. ° 
By Tuos. Jackson, M.I.Mech.E. 
London: Chapman & Hall, Ltd., pp. 30, 
illustrated (1s. 6d. net). 


One of the most striking developments in 
modern technical methods of calculation has · 
been the increase in the use of the slide-rule. 
In the book under review the various makes 
of these instruments are fully. described and 
their operation explained. When the general 
instructions given are properly understood, no 
difficulty whatever .should arise in applying ` 
the slide-rule to the special calculations 
which occur in one's business or professional 
work. To the wireless amateur the slide- 
rule affords a speedy method of arriving at 
the result of the various calculations which 
come his way, and a careful study of this 
little book will give him the required skill. 
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QUESTIONS AND ANSWERS 


NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work „Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
pa per only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a '' nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


NOVO (Tottenham) asks (1) For criticism of Consultconstructional articles in The Wireless World. 
a receiving circuit. (2) What modifications would (3) We are afraid your apparatus is not of much 
be necessary to enable him to receive 6,000 ms. use as shown. The connections are quite wrong 
(3) Should he fit a jigger and a condenser across and the inductance is too small. For suitable 
aerial and across the telephones. (4) Is an elec- dimensions to receive FL see recent replies, or 
trolytic detector any good. (5) What would be the the constructional article in December last. 
capacity of the variable condenser shown in his 
diagram. 

(1) Set is practically useless as shown as nearly 
every piece of apparatus is wrongly connected. 
Connections should be as shown in Fig. 1. 


— 
—— 
— 
- 


Fig. 2. 


(4) Aerial should be fairly suitable. Аз often 
explained we cannot say what is the most distant 
station any set will receive. 


Fig. 1. 


Your maximum wavelength with apparatus you ; 
specify would probably be about 800 ms. А BEGINNER (Dunstable) asks (1) What are 


potentiometer should be wound with finer wire the necessary instruments for a receiver and a trans- 


than Pu 22. mitter, (2) What symbols are given to each instru- 
(2) A set of this type is not efficient with a ment or part of an instrument. 
small aerial at more than 4,000 ms. This could (1) This depends on the type chosen. For 
possibly be reached by making coil about receiving the only things absolutely necessary are 
- 12" x 8” of No. 24 wire. an aerial, a tuning inductance, a detector (preferably 


(3) Jigger is not necessary. Condenser in 8 crystal) and telephones. For information on 
parallel with A.T.I. would be useful Blocking transmitters consult а book such as Bangay's 
condenser across telephones can be added if desired, Elementary Principles. 
but it is not important. (2) The most common are shown in Fig. 3. 

(4) Quite good in skilled hands but we do not 
recommend it to а beginner. 


| (5) We cannot say, аз you do not state distance | 
between neighbouring plates. AERIAL ape Уі “exc 
H.S.W. (Hastings) asks (1) For a diagram of Е 
the simplest valve set with which he could receive 


FL easily. (2) For the name of a book which tells 4 66000 —М- CRYSTAL H> perten 
one how to make the apparatus for a valve set. (3) INDUCTANC E 
If he could improve a set sketched. (4) Ifa AAA 4 „номе 

40 ft. twin wire aerial suspended from two chimney RESISTANCE . m) rosis 
stacka be suitable, and what would be the farthest Fig. 3 


station he could receive with it. 
(1) Fig. 2 shows as simple а circuit as is con- 

sistent with fairly good resulta. T.H.W. (Norwood) is using the *''Crystal 
(2) We do not know of any suitable book. receiver with valve transformer" described in the 
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-i pril 17th issue and wishes to add another valve. 
He asks (1) For a diagram of this circuit plus one 
valve anl an intervalve transformer for further 
amplification. (2) If this set will receive signals 
with a frame aerial as well with two valves, as with 
P.M.G. aerial and one valve. 

(1) Circuit is not а very convenient one for 
adaptation in this way, but Fig. 4 should be 
fairly suitable. 


S 


01910 
TO CRYSTAL ETC 


Fig. 4. 


(2) No, the results with a frame aerial are hardly 
likely to be as good as with a P.M.G. aerial, and 
one valve less. 

N.B.—Inter-valve transformer in this case is 
iron-less, for H.F. amplification. Results with 
L.F. amplification by extra valve would be very 
poor with & frame aerial. 


MULTILAYER (Parkstone) refers to the 
article on '* Multilayer Coils,” in the October 2nd 
issue. He asks (1) Why he can receive Lyons, using 
a coil 11" long and 5” in diameter, wound with 
No. 30 wire, whereas the article refers to a сой 8’ in 
length. (2) Using a receiver consisting of a standard 
Р.О. aerial, directly coupled to a high-frequency 
valve amplifier with a crystal detector, the coil referred 
to in (1) being used as primary, and a cou 7” long 
by 43” in diameter, wound with No. 28 wire in series 
as а loading cou, he asks for any suggested improve- 
ments, (3) Is it likely this receiver will pick up 
NSS time signals * (4) Would an extra 6" on the 
primary cnable NSS to be tuned ? 

(1) The difference in the dimensions arises 
from two causes-- (и) you are using a finer wire 
and, therefore, à larger number of turus per inch 
length of coil, and (5) you have a condenser in 
parallel with the winding, whereas in the article 
the inductance stated was required to tune up а 
standard aerial directly, without any parallel 
condenser. From the dimensions quoted, assuming 
ап average thickness for the glass (as this dimension 
i« not stated), the maximum capacity of vour 
tuning condenser would be about 0-0024 miníd. 
this, with vour coil, which should have an inductance 
of about 30,000 microhenries, would enable vou 
to tune up to over 15,000 metres. This explains 
the reception of YN. 

(2) Connect your condenser C, across both the 
primary and the aerial tuning inductance. This 


will increase your tuning range. It is best to keep 
C, as small as possible and the inductance large 
to obtain loud signals. 

(3) Yes. 

(4) Increase length by at least 6”, or more if 
possible. 

W.M.B. (Ancona) asks (1) Why it is that when 
in the Mediterranean he could hear FFU (Ouessant), 
quite strong while BYW (Gibraltar), who was much 
nearer and no doubt using higher power, was only 
fair. (2) Uf it is safe to use, when not possessing 
а special unit for valve work, the standard shipboard 
accumulator battery, giving 24 volts, with a valve 
rated at such a voltage. (3) If, when employing 
the above battery the life of the valve would not be 
much shortened, 

(1) It is difficult to say ; so many factors being 
uncertain. Freaks of this kind often happen, and 
moreover, BYW may not have been using full 
power while probably FFU was on high power. 

(2) and (3) If a valve is rated at 24 volts H.T., 
it will work off any battery delivering that voltage 
with equal safety and efficiency. (We presume 
you have no intention of lighting the filament 
with all the above battery, otherwise the life of 
the valve would be very considerably shortened.) 

C.U.L. (S. Croydon) gives а specification of a 
receiving circuit. with a reaction-coil coupled to. the 
aerial circuit and asks (1) For details as to winding 
the reaction-coil. (2) If a grid-condenser of 0003 
mfds. {з good. (3) If leak for such a condenser is 
necessary, if so, what value should it have. (4) 
Should the reactton-cod above-mentioned be variably 
coupled to the tuning inductance. 

(1) and (4) This depends on so many factors 
that we cannot answer with certainty. We re- 
commend vou to try a coil about 6” - 3" wound 
with No. 30 S.W.G., with a blocking condenser 
of -0003 mífds. across your telephones and H.T. 
The latter is absolutely песеѕѕагу. as otherwise 
you may get no oscillations, or what is worse, very 
strong ones. The coupling between the two coils 
must be variable. 

(2) and (3) :0003 mfds. and 3 megolhnins have 
been recommended by a well-known experimenter, 
though a smaller value of capacity is generally 
preferable. The leak is necessary to prevent the 
grid acquiring too large a negative charge. 

BORG (Newcastle) asks (1) If an ATJ. 
wound with No. 22 S.W.G. on a former в" v 6" 2 4” 
in four layers with suitable tappinga would be all 
right for a single-valve receiving set, not using a 
coupled tuner, and what warelength it should reach, 
(2) Wl a pair of 1.000 ohms. tele phones be any qood 
with a valve-set, using a telephone transformer. 
(3) What resistance is needed for a grid-leak. (4) 
What is the capacity of a tubular. condenser, the 
outside tube being 4” long by 13 diameter and the 
diclectrie being 1/167 ebonite. 

(1) This coil will be unsatisfactory if laver wound. 
If. however, it is pile-wound it should give good 
results. 

(2) 1.000 ohm telephones could be used, but a 
higher resistance would be preferable. | 

(3) From ] to 5 megohins, according to cireum- 
svances, 

(4) -00016 mfds. 
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T.S. (Seaham Harbour) encloses diagram and 
particulars of a crystal receiving set which he proposes 
to make, employing certain coils of specified dimen- 
sions. He asks (1) Lf the primary and. secondary 
windings are correct. (2) What size of variable 
condenser would be suitable for open and closed 
circuits respectively. (3) What stations would he 
be able to pick ир ona standard aerial 35 ft. high. 
(4) Where he can obtain “The Wireless World ` from 
April 3rd last to September Lith inclusive. 

(1) You do not state the wavelength you wish 
to receive, so it 18 impossible to advise you. The 
inductance of your primary coil is 6,800 mhys. 
and of your secondary 51,000 mhys. The latter 
would seem to be very high relative to primary. 


(2) Open -0003 mfds., closed -01 mfds. . 


(3) Your wave-range is only up to about 2,300 ins. 
though your secondary cireuit tunes to 7,800 ms. 
Further considerations depend on the construction 
of the set and the skill of the operator. 

(4) The Wireless Press, Ltd., 12-13, Henrietta 
Street, W.C.2. Price 6d. each, postage Is. 6d. 


H.G.BK. (Brighton) refers to the set described 
in the issue of September 18th, 1920, pages 444 and 
445, and asks how the distance between the coils 
alters the tuning. He suggests that it would merely 
alter the coupling between the two coils. 

We quite appreciate your difticulty as no diagram 
of the circuit is given in the article. "There is, 
however, a well-known method of altering the 
tuning of а circuit by means of a pair of coils, 
viz., a variometer. If the two coils in question 
are connected in series or parallel, the inductance 
of the combination varies with the coupling 
between the coils. It is fairly clear that a vario- 
meter arrangement of some kind is used in the 
above set. 


L.W.B. (Romford) aske (1) If we could suggest 
any reason for the fact that he fails to get any siqnals. 
He believes. it to be due to the fact that his aerial 
(P. M.G.) is screened by trees. (2) For dimensions 
of a loading-coil to increase wavelength of his Mark З 
tuner. (3) 1f he should get ships with this instrument. 

(1) We do not think the trees screening your 
aerial should entirely prevent your getting signals. 
In апу case failing the obvious remedies of either 
(a) cutting the trees down or (4) putting the aerial 
somewhere else, we are afraid that the only thing 
vou could do would be to install valve-amplifiers 
(H.F.) to make up for diminution of signal strength 
by the trees. 

(2) You will not be able to get increased wave- 
lengths on а Mark 3 tuner by the use of а loading 
coil only. See several recent replies on this point. 
6,000 metres is too high for a set of this type. 
For dimensions of a more suitable coil see replies 
referred to. 

(3) Yes. 

H.T.L. (Beckenham) encloses specification of 
crystal receiver and asks (1) What will be its range 
of wavelengths, (2) For information regarding 
КА\?з programme. (3) If we advise any particular 
crystal for speech frequencies. (4) If he should 
hear EGC, using abore receiving set with 100 ft. 
aerial 25 ft. high, and if хо, what are his times. 

(1) Up to about 3,200 metres Lower limit 
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uncertain. 
aerial. 

(2) See The Wireless World of May Ist last. 

(3) No; there is no essential difference bet ween 
spark and speech reception. 

(4) We think it very unlikely with your aerial ; 
anyhow EGC works at most hours of the day and 
night. 


W.H.G. (Par) says (1) He encloses diagrane of 
a circuit using V24 valves. Would we suggest the 
necessary modificationa for substituting a Q valve 
for one of the V24's. (2) He has tried the wiring 
shown on page 290 of the July 10th issue, but without 
success, The circuit submitted works best on 600 
to 2,000 ms. What modifications do we suggest 
for longer wavelengths. (3) He requires а critices7mn 
of circuit. 

(1) The cireuit. shows grid-condenser, tuned 
H.F. amplification, followed by resistance amplifi- 
cation. H.T. battery 50 volts. А Q valve could 
be used for first valve by considerably increasing 
its H.T. Failing the latter, do away with gnd- 
condenser in first valve Q and apply a suitable 
potential between grid and filament by means 
of a potentiometer. 

(2) The circuit referred to should be quite satis - 
factory if only V24 valves are used. Our statement 
that one Q valve might probably be used for 
rectification was not strictly accurate as results 
would be poor with only 30 volts on the H.T. 
To increase wavelength, increase the dimensions of 
all your coils-- circuit otherwise unaltered. 

(3) Circuit is somewhat clumsy, as it involves 
2 H.T.. and 2 L.T. batteries, one of the latter 
being at a high potential above earth. Moreover, 
the practice of not earthing the filament, as in 
your first valve, though giving strong signals at 
times, is conducive to “ flukey " signals, and not 
to be recommended. We would certainly advise 
vou to earth this filament. 

F.B.T. (Mapperley).— See advertisement pages 
of this magazine. 

E.F.B. (Chelsea).— Any of the schools adver- 
tising in this magazine will be able to help vou. 

A.R. (Lancashire).— Midland Railway : Great 
Eastern Railway; S.E. & C. Railway; Lane. & 
Yorkshire Railway ; Lindsay, Swan and Hunter, 
Ltd.; Messrs. F. R. Lucas, London; Fastern 
Telegraph Company: L.B. & N.C. Railway; 
Western Telegraph Co. ; General Steam Naviga- 
tion Co. ; Federal Steam Navigation Co. 

J.F.K. (Galway) asks how to adapt a Type 31 
receiver for use with valves, one for H.F. and the other 
for L.F. amplification after the crystal. (2) What 
ty pe of valve do we recommend. (3) Lf a 24-volt battery 
will be suitable, (4) What would be the cost of a 
two-valve amplifier, and what would be ita advantages. 

(1) The questions of H.F. and L.F. amplitication 
adaptations of the Type 31 have been dealt with 
quite recently. 

(2) V24's should be quite suitable. 

(3) Yes. 

(+) Cost depends on the type chosen, consult 
various advertisers in this magazine. A complete 
amplifier unit might be handier to use than the 
arrangement you propose to make, but the results 
obtained would otherwise be very suitable. 


We have assumed ordinary P.M.G. 


664 


QUESTIONS AND ANSWERS 


R.A.L. (Glasgow) encloses specification of his 
receiving set and asks whether it will be efficient for wave- 
lengths approximately between 600 and 3,000 ms. 
(2) Whatare the ca pac‘ties of two semi-circular conden- 
sers of certain dimensions— (a) and (b). (3) Would 
condenser (b) above be suitable for a blocking сопйепзет 
an Ліз set, or should he make one with 12 quarter 
plates and tinfoil. 

(1) Your circuit is incomplete in that we cannot 
make out your aerial and earth connections. The 
closed-circuit itself, tunes to 1,400 metres; if the 
aerial and earth leads are connected direct to it, 
it will attain about 1,800 ms., but in this case 
_would probably not tune as short as 600 ms. We 
cannot judge of the general efficiency of the circuit 
until we have further particulars. See also remarks 
in (2) below, as capacity of (а) comes in to this 
question . 

(2) (a) :00047 míds.. (b) -00053 míds. You 
state in your specifications that the air spaces 
between vanes are 1/16" and 1/32". We have 
taken this to be the air space between а fixed plate, 
though your drawing implies that it is the distance 
between two fixed plates and a moving plate. If 
the latter is the case we shall require to know 
the thickness of the vanes, as the capacities would 
be more than doubled. Further, you do not state 
whether the dimensions given of the moving vanes 
of (b). given as 2%”, are radii or diameters. 
We have assumed that this is a misprint for 3.5”, 
as otherwise the plates would not overlap. 

(3).Taking the dimensions of a quarter-plate as 
74° x 44° x 1/16", 12 plates (Ze. 13 sheets of 
tinfoil), should give you a condenser of the right 
value. We do not recommend you to use the con- 
denser (6) which is too small. We would point 
out that the capacity of the glass-plate condenser 
is critically affected by the thickness of the plates, 
which you do not specify. 


C.W.P. (Southampton) sends diagram and 
description of his crystal receiver ‘and asks for criti- 
cism and suggestions for improvement. 

It is a two-circuit receiver. The aerial induc- 
tances should be wound with coarser wire than 
No. 26 and 28, say No. 22 or 24. With windings 
аз you suggest, your maximum wavelength will be 
&bout 1,200 ms. We cannot say anything about 
the capacity of the condensers without knowing 
the thickness of the dielectric and its nature. 
You had better compare your condensers with 
others, of which we have given capacities recently. 
You show telephones and crystal in parallel, and 
blocking condenser in series with the pair. This is 
quite wrong, as we have pointed out in almost every 
issue. For proper connections see any crystal 
circuit diagram. 


A.E.S. (Lee) encloses specification of his crystal 
receiving set and asks (1) For faults and remedies. 
(2) For inductance values of A.T.I. and loose-cou pler, 
primary and secondary. (3) For maximum wave- 
length. (4) If condenser of -0005 mfds. in the 
aerial-circust would enable the number of tappings 
of coupler primary to be reduced, if so to what extent. 

(1) Cireuit ia diagrammatically correct, but a 
condenser of -0003 mfds. maximum capacity is 
ample for the secondary. Further, your blocking 


condenser is too small for best results, it should 
be -003 mfds. 

(2) A.T.I. is 14,500 mhys. 
mhys. L.C.S. is 20,300 mhys. 

(3) About 4,000 metres. 

(4) No, too small. Better to use a series con- 
denser of -01 míds. in the aerial circuit. This 
will enable you to dispense with the tappings for 
L.C. primary. altogether, provided you have other 
means for varying the coupling between the primary 
and secondary. 

R.H.T. (Spalding) asks (1) For an adaptation 
of a crystal receiver circuit with valve-magnifier, 
for use with two valves. (2) With reference to a 
German transformer mhich he has recently acquired, 
what do we think it is for. He states that the apparatus 
is similar in design to an intervalve transformer of 
a L.F. amplifier, but that the primary is wound 
with about. No. 14 or 16 S.W.G. cotton-covered wire 
and the secondary with about No. 38 S.W.G. silk- 
covered wire. 

(1) See reply to E.J. (Sutton) in issue of October 


L.C.P. is 60,970 


: 80th. 


(2) Possibly a transformer for lighting filaments 
from A.C. for transmission work | 

Е.Е.С. (Eton College) encloses specification 
of a crystal receiver and asks (1) If his diagram of 
connections is right, and if not. why not. (2) Uf 
he will be able to tune to 4,000 ms. (3) If a 20 Jt 
earth-lead is too long. 

(1) Your diagram is all right, though we prefer 
the arrangement in which one end of the closed 
circuit is earthed. Тһе wire used (No 28) is rather 
fine for good reception, and your blocking condenser 
is too small; it should be -003 mfds. 

(2) Yes. 

(3) No. 

R.S. (Bexhill) says (1) His present aerial is 
70 ft. long of No. 14 copper twin-wire separated by 
3 ft. spreaders, and is 30 ft. high; would a single 
100 ft. span of 7/22 wire be better. (2) Would there 
be any advantage in joining up the twin-wire aerial 
at the far end. (3) He has a pair of 4,000 ohm 
Brown telephones ;— is it advisable to allow the reed 
to drop against the magnet to act as a keeper. (4) Is 
4,000 ohms a suitable resistance for use with a 
crystal receiver. 

(1) If your spreaders are only 3 ft. long you will 
probably get better results with a full length 
single wire. 

(2) No: probably a slight disadvantage. 

(3) This is unnecessary and is not usually done, 
but it can do no harm. 

(4) Yes. 

G.W. (Preston).—(1) Try the Radio Communi- 
cation Co., Ltd., Norfolk Street, London, W.C.2 

(2) You do not say how high your aerial is to 
be. If it is below the level of the houses, screening 
will probably be too bad for useful results. If, 
however, it is several feet above the tops of the 
roofs it will probably be O.K. 

G.R.E.C. (Felsted) encloses a diagram of a 
circuit and aska (l) For criticism of the circuit, 
(2) If a transformer is necessary for amplification. 
(3) What is the correct value for grid-leak. 

(1) Your arrangement of а crystal in the grid- 
circuit is useless. If you connect direct to the 
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grid you will probably get good rectification for 
50 volts H.T. 

(2) No; not for single stage amplification. 

(3) It depends upon the value of the grid- 
condenser. -0003 míds. and 3 megohms have 
been recommended, but other widely differing com- 
binations are also suitable. Your Q valve 
should rectify and amplify with a grid-condenser 
and leak at 230 volts H.T. 

BIGLI (St. Austell) asks (1) If he can use a 
cou pler consisting of a spherical coil inside a cylindri- 
cal one as reactance, in a valve circuit of which he 
gives a diagram. (2) If a grid-condenser and leak 
is necessary tn the above circuit. 

(1) Reaction-coil will probably be all right, 
though your information is insufficient. 

(2) Not necessarily ; it depends on the valve 
used and the point on the characteristic at which 
it functions. The best results can be obtained by 
using a grid-condenser and leak. 


J.L. (Harrowgate) wishes to make a coupling- 
cou and secondary unit as described in ** The Wireless 
World " for April Vith, but wants it to receive up 
to 7,000 metres. He asks (1) For details of formera 
and amount of wire required. (2) For capacity of 
variable condensers required. 

(1) The following formers should be satisfactory 
A.T.l. 18'"x 10” wound with No. 24. Closed. 
circuit coil 9’ x 6", No. 28, say six tappings 
increasing in size from beginning up to the end. 
Coupling.coil 5° x 4” of No. 24, say three equally 
spaced tappings. Wire required. about 2} Ibs. 
of No. 24 and about 3 lb. of No. 28. 

(2) Condensers should be as in original circuit. 

E.S. (East Kirby) asks what are the capacities 
of three condensers (a), (b), and (c), specifications 
of which are given. 

(a) 00014  míds. 
míds. 

A.G.E. ( Coventry) asks (1) If a tuning-coil of 
6” diameter wound with 80 turns of No. 18 wire 
would give good results. (2) Would an iron-pipe 
25 ft. high make a suitable earth. (3) Up to what 
distance would he be able to receive. 

This coil would be of too low inductance; to 
give you satisfactory results use & coil about 8'' 
long and 6” diameter wound with about No. 24. 

(2) Yes, fairly, if it is a water-pipe and goes to 
earth without any joints packed with, more or 
less, insulating material. 

(3) We are afraid this is impossible to say. 


I.L.D.H. (Hove) sends diagrams of two recetving 
sets and asks (1) For criticism of both, and which ie 
the better. (2) Will they tune wavelengths betwecn 
600 and 4,000 ms. or more. (3) Are the condenser 
capacities correct. (4) What ought to be the resistance 
of H.R., R,, R,, and should telephones be 4,000 or 
8000 ohms. (5) For a suggestion for an indoor 
aerial to pick up 600 to 4,000 ms. or more. 

(1) These sets are в variation of the audion 
type, which would probably work fairly well, 
but be less simple and convenient in operation 
than the more usual types. Set (1) should be 
fairly satisfactory as it stands. Set (2) will work 
only if the grid-condenser is arranged as in set (1). 
Set (1) will probably be somewhat insensitive. 

(2) With suitable loading coils, yes. 


(b) -0011  míds. (с) -003 
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(3) Yes, except that  grid-condensers 
profitably be somewhat smaller. 

(4) H.R. (grid-leak), 3 megohms. R, (grid- 
leak), 3 megohms. R, (filament.resistance), 3 
ohms.; telephones preferably 8,000 ohms. 

(5) 6 ft. frame with 70 turns, spaced }’.. A 
much smaller frame could be used if you use а 
loading coil. 

Four questions, please. 


L.H.L. (Smethwick) wishes to increase wave- 
length of a Mark 3 tuner up to about 5,000 metres, 
and asks (1) If he could do this by adding an А.Т. 
8'"x 5” wound with No. 22 wire. (2) Whether a 
sketched valve-circuit could be used. (3) If a twin- 
aerial 27 ft high and 30 ft. long, wires separated 
2 ft., should give ships and telephony with a Mark 3 
tuner. 

(1) This size A. T.I. would tune aerial-circuit to 
about 2,000 ms., but your tuned-circuit would 
also have to be altered before you could get stations 
on this wavelength. бее various replies in the 
last two or three months. 5.000 ms. is rather too 
high for a set of this type. 

(2) Circuit is inefficient, as it uses 2 L.T. and 2 
H.T. batteries. It would not give very good results. 
See various valve-circuits given recently. 

(3) Aerial is very poor—much too short— and 
two wires only 2 ft. apart are little better than а 
single wire. We doubt if you would get ships, 
and most telephony concerts are on à wavelength 
considerably &bove your present maximum. 


H.E.R. (London, N.W.) finds that he can 
adjust for most sensitive reception point on a single 
valve C.W. receiver, either on filament brightness or 
on reaction coupling Не prefers the former on the 
ground that this leads to economy in gear and con- 
venience in arranging, the result being similar in 
either case, he asks for an opinion on the relative 
advantages of these methods. 

Within limits either method is quite good. As 
you say, the filament brightness method is simpler 
and in some ways handier, but it is not so flexible 
as the reaction coupling method. The latter is 
more useful. and gives better adjustment, under 
wider variations of receiving conditions. Unless 
the batteries are quite reliable, filament control 
is somewhat liable to give unsteady operation 
with variations in the battery voltage. 


Dr. E. J. P. Stuer, 28, Rue Jourdan, Port 
Louise, Brussels, is unable to obtain No. 46 8.W.G. 
copper wire and No. 47 Eureka resistance wire. 
He would be glad to hear where these may be 
obtained. 


might 


SHARE MARKET REPORT. 


The market is looking distinctly better. Prices 
as we go to press (December 3rd) are :— 
Marconi Ordinary .. £2-13-9 
- Preference £2.12. 6 
js Inter. Marine . £1-16-8 
ss Canadian 7-9 
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HIGH-FREQUENCY CURRENTS— 
THEIR DETECTION AND MEASUREMENTS 


By Рнилр R. Coursey, B.Sc., 


А HE study and the practical 
| application of high-frequency 


currents both introduce difh- 
culties and problems not 
encountered in experiments 


using only direct current, sources. In 
general laboratory work the standard instru- 
ment for all bridge measurements and other 
similar tests, involving either the detection or 
quantitative measurements of very small 
currents, is the “ moving-coil " galvanometer 
in one of its many varieties, or, in special 
cases, a modernised development of the earlier 
patterns of '" moving-needle"' instruments. 
Although considering the difficulties truly 
remarkable results have already been achieved, 
it cannot be said that the instruments for 
effecting the corresponding measurements of 
alternating currents have been developed 
to the same extent as the ubiquitous mirror 
galvanometer. The lack of appropriate 
measuring instruments has undoubtedly 
retarded the progress of some researches in 
connection with radio apparatus, so that it 
may be of interest to discuss briefly the most 
important methods of measurement that 
have been devised in this connection. 

The ordinary type of galvanometric instru- 
ment cannot be used for work on low- 
frequency alternating current circuits, 
much less in high-frequency ones, owing 
to the complete inability of the mechanical 
system to follow changes of force occurring 
with such extreme rapidity. It is possible to 


A. M.I.E.E. 


design instruments—vibration galvanometers 
they are usually termed—which are capable 
of responding to regular changes of current 
having a frequency of a few hundreds per 
second, but beyond this value the difficulties 
seem insuperable for this type of construction. 
With such instruments the indicating means, 
which is generally a spot of light reflected - 
from a small mirror, vibrates in synchronism 
with the current variations, so that the instru- 
mental readings must be gauged, not by a 
steady deflection from the zero position, 
but by the amplitude of the vibration on 
either side of zero. ‘These instruments 
require to be mechanically tuned to the 
frequency of the alternating current, and this 
generally precludes their use with accuracy in 
circuits in which the currents are much 
divergent from the uniform sinoidal form. 

The chief reason for the sensitiveness of 
d.c. instruments, as compared with a.c. 
ones, is to be found in the fact that usually 
their indications result from a force arising 
from the product of the current to be measured 
and some other constant factor (such as the 
magnetic field of the magnet in a moving- 
coll instrument), which may be made 
large. 

Since with alternating currents it is 
necessary to measure the square of the currents, 
in order to obtain a steady deflection (since 
the squares of negative currents are positive 
quantities like those of currents in the positive 
direction), this mode of procedure cannot 
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usually be adopted.* The result is an 
instrument whose indications are proportional 
to the squares of the currents passing through 
it, which means that small currents give rise 
to still smaller indications—the square of 
a small quantity being less than that quantity. 

Speaking generally, there are three main 
effects depending upon the second power 
of the intensity of the current which may 
be employed in building measuring instru- 
ments. These are :— 


(1) Thermal effects, since the heat liberated 

by а current J flowing through R ohms. 

is proportional to PR; 

Electrostatic effects, since the force 

between two conductors between which 

there is a potential difference of V volts is 

proportional toV*; and 

(3) Magnetic effects arising from the inter- 
action of two magnetic fields both of 
which are set up by the current to be 
measured. 


This last class includes the electro- 
dynamometer type of instrument, in which the 
force producing the indication arises from 
. the interaction of the fields of two coils, both 
of which carry the current to be measured; 
and also the “ moving-iron " type of instru- 
ment, in which one magnetic field is that 
due to a coil through which the current 
circulates, while the other is an induced 
magnetic field in an iron needle or plunger 
under the influence of the field due to the 
coil, In some varieties of these instruments 
both fields are induced in iron parts under 
the influence of the main coil. 

For high-frequency work practically only 
thermal and electrostatic instruments аге 
employed, the latter being customarily 
arranged as voltmeters and the former as 
ammeters. Provided proper precautions are 
taken in their construction these instruments 
may be used for the measurement of large 
currents and ‘high voltages, but greater 
difficulty is experienced in adapting them for 
low ranges. For the accurate measurement 
of large H.F. currents the actual ammeter 
should either be coupled inductively to the 


(2) 


* It may be of interest to note here that a very 
similar principle is made use of in heterodyne 
receivers—a fact which indicates at least a partial 
reason for the great sensitiveness of such apparatus. 
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main circuit, or, if shunted, it should be so 
arranged that the proportion between instru- 
ment current and shunt current remains 
constant at different frequencies. If the 
shunt and the instrument wires are made of 
the same form and material, and are arranged 
symmetrically with respect to the terminals 
and connecting leads, this condition will be 
satisfied, as has been pointed out by Dr. J. A. 
Fleming. This last form of instrument 
is most conveniently adapted for giving 
indications, not directly by reason of the 
expansion of the wires, but bv means of a 
thermo-junction (connected to an indicating 
galvanometer) mounted upon one of the 
wires so as to indicate its rise of temperature 
when the current is flowing 


Fig. 1. 


"This same principle may be applied to 
instruments for measuring H.F. currents 
of the order of a fraction of an ampere, 
using a single fine heater wire with a thermo- 
Junction attached to it. For simplicity in 
construction only two wires may be employed, 
forming what is often called a “ thermo- 
cross,” Fig. 1. In this diagram A and B 
are two rigid metal supports connected to the 
terminals 1 and 2; С and D are bras 
springs fitted with tension adjusting screws 
as indicated. These are joined to terminals 
3 and 4 respectively. Two fine wires W, 
and W, are each soldered to a support and to a 
spring, so as to loop round one another in the 
centre as indicated. These wires are made of 
materials having the greatest difference in 
thermo-electric power, so that a given rise 
of temperature produced by the passage ot 
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the high-frequency current through the wires 
will yield the largest possible indication on the 
galvanometer to which the thermo-junction 
Is connected. Instruments of this type cannot 
easily be calibrated with direct currents, 
but must be compared with a standard 
instrument using alternating current. Apart, 
however, from this disadvantage, this type of 
instrument (Fig. 2) has the advantage of 
being easily constructed, and being very 
readily suitable for a current imdtcator— 
as, for example, to indicate resonance in a 
wavemeter circuit. 

The  sensitivenes of these thermo- 
ammeters may be increased by enclosing the 
heater wires in an exhausted glass bulb. 
Fig. 3 illustrates one of this type, as manu- 
factured by the Cambridge and Paul Instru- 
ment Co. А holder for the bulb is also 
shown in the photograph. 


Cambridge and Paul Thermo-Ammeter 
Attachment. 


Fig. 9. 


An enormous advance in the measurement of 
small H.F. currents was made by the 
invention of the thermo-galvanometer by W. 
Duddell. In this instrument the current to 
be measured is passed through a fine heater 
wire near which is suspended a small thermo- 
junction, forming part of a moving coil 
galvanometer. The general arrangement 
of the instrument has already been described 
and illustrated in these columns.* Although 
by the use of very fine wire heaters these 
instruments can be made very sensitive, 
they do not approach the sensitiveness of 
some direct current instruments, since the 
energy expenditure in the high resistance 
heater wire is relatively large. In the 


* The Wireless World, 8, pp. 181-183, June 12th, 1920. 


(Photo -Cambridge and Paul Instrument Co. 
Fig. З. Vacuum and The1mo-Ammeter with holder. 
measurement of small currents, too, the 
presence of the high resistance instrument in 
the oscillating circuit is generally very 
detrimental to the tuning qualities of that 
circuit. i 
The measurement of small H.F. currents 
is of importance, not only for laboratory 
research work, but has a valuable practical 
application in the measurement of received 
signal ,strength over long distances, the 
accurate investigation of this quantity being 
of great importance in the design of high- 
power stations for working over long ranges. 
In connection with this problem, however, 
there are other methods available. For 
instance, any well-known form of rectifying 
detector may be employed in conjunction with 
a sensitive direct current galvanometer for 
measuring any H.F. currents that are 
ordinarily perceptible to that detector. If 
the intensity of the Н.Е. currents does not 
vary rapidly, any sensitive form of moving 
coil galvanometer may be used as the indicator 
in such an arrangement, but for measuring 
the strength of received signals cut up into 
Morse characters, a much more rapidly 
acting galvanometer must be employed. An 
Einthoven galvanometer, which consists of a 
single very fine conducting thread (through 
which the current to be measured is passed) 
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stretched in a powerful magnetic field, is very 
frequently used in such cases. | 

For still greater sensitivity a two or three 
electrode valve arranged for rectification may 
be used to replace the crystal rectifier, but 
with these it is essential to provide a means 
for balancing out the normal flow of valve- 
plate current through the galvanometer— 
such as by an appropriate potentiometer—so 
that the galvanometer may normally indicate 
zero, and only give a reading when a high- 
frequency P.D. is impressed upon the de- 
tecting valve. Asa further step in sensitivity, 
one or more stages of amplification may be 
used before the rectifying valve. 

The greatest difficulty experienced with 
all these arrangements lies in their accurate 
calibration, so that their readings may be 
truly quantitative. For the more sensitive 
ones, it becomes essential to employ some 
indirect means, such as by coupling them to a 
circuit in which larger currents may flow 
through a less sensitive standardised instru- 
ment. The ratio of the currents in the two 
circuits must then be determined by an 
independent experiment. 

Amongst the class of instruments suited 
for measuring H.F. currents of the order of 
milliamperes must be mentioned the Bolo- 
meter, which, if suitably arranged, provides a 
reasonably sensitive current-measuring instru- 
ment suitable for radio frequency bridge 
measurements, resonance curve plotting and 
the like, while, at the same time, it is com- 
paratively easily constructed. ‘The principle 
of the Bolometer bridge is shown in Fig. 4. 
It consists essentially of a Wheatstone bridge 
arrangement fed from a battery B, of a few 
volts, and provided with a sensitive. galvano- 
meter G to indicate balance. Two of the 
bridge arms are made up of the loops of fine 
wire A В С D, and A’ B' C' D' arranged 
as shown, with the bridge wires connected to 
opposite corners. The length and resistance 
of each of these wires A, B, C, D, etc., are 
made equal, so that in effect each of these 
closed loops is a little balanced wheatstone 
bridge. The remaining arms of the main 
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Fig, 4. Bolometer Bridge. 


bridge are made up of the balancing resistances 
К, Ra by means of which the bridge can be 
balanced and the normal galvanometer de- 
flection brought to zero. 

Suppose now that the terminals marked 
X and Y are connected up to a source of 
high-frequency current. This current will 
flow through the four wires A B C D,and since 
this loop is balanced no H.F. current will 
flow through the remainder of the main 
bridge. This high-frequency current will, 
however, warm up the fine wires and so 
increase their resistance, throwing the bridge 
out of balance and giving an indication on 
the galvanometer G 

In place of the closed loop arrangement of 
the two bridge arms, a similar separation of 
the D.C. and Н.Е. currents сап be 


effected by inserting low resistance choking 


coils in series with the main bridge arms, thus 
confining the high-frequency current to them, 
while not impeding the flow of the steady 
bridge current. Short single lengths of fine 
wire, either exposed to the air or enclosed 
in a bulb in the form of small lamps, may 
then be used to form the bridge. 

An entirely different class of instrument— 
the cathode ray oscillograph, by means of 
which the wave forms of high or low- 
frequency currents or voltages may be 
delineated—may also be employed to obtain 
the effective values of these currents or 
voltages, but it does not lend itself to giving 
direct readings as Чо those described 
above. 
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AN AMATEUR WIRELESS STATION 


By F. FourcER. 


HE receiving station described 

herein consists of two distinct 

units, one whose range is from 

200 to 900 metres and the 

other whose range is from 600 
to 30,000 metres. The long-range set will 
be dealt with first, every portion of which is 
home-made. 

The set is composed of two loose-couplers 
connected in series, and an aerial loading coil, 
a short circuit stud being provided to each 
switch, so that any portion of the inductance 
can be shorted. Fig. 1 shows the main tuning 
unit of the long-range set. The primary is 
wound with 2 lbs. of No. 24 enamelled wire 
on a tube 6” in diameter and 14" long : the 
secondary is wound with llb. of No. 32 


enamelled wire brought out to 10 studs. 


* Fig. 1. 


It wil: be seen that two. D.P. throw-over 
switches are mounted on the tuner; these 
are switches C and D in the diagram of 
connections, Fig. 2, and perform the follow- 
ing functions : C puts the detector circuit 
across either the primary or the secondary of 
the tuner, while D puts a 3-valve amplifier 
in the place of the telephones in the detector 
circuit for simple audio-magnification, or 
across the secondary when it is required to 
use No. 1 valve as a rectifier. This unit will 
iust reach 5,000 metres. 


The second unit of the long-range set is 
seen in Fig. 3, the A. T.I. being made to 
slide inside the C.C.I. The aerial tuning 
inductance is wound with 1 lb. of No. 26. 
enamelled wire, while the secondary is wound 
with 21b. of No. 32. The loading-coil is 
seen in Fig. 4, and is wound with 1 lb of | 
No. 26. When the three units are in series 
It is possible to reach the 15,000-metre 
stations with a 70' double-wire aerial 25' 
above the ground, without using any addi- 
tional capacity. ‘The set is used with perikon 
or carborundum detectors, and it i$ quite 
possible to tune to ships by shorting the two 
big units and receiving on the main unit, 
with the secondary circuit open and fairly 
loosely coupled. Quite accurate tuning can 
be obtained in this manner, which is, after 
all, the same as using the secondary and 
primary windings as a small capacity variable 
condenser. 

Across the secondary of this set is a Tele- 
funken condenser of 2,300 cms. maximum 
capacity, with air dielectric This latter is 
a piece of German apparatus from the Dis- 
posals Board, and was purchased for the sum 
of £2 5s. It gives excellent results and with 
oil as a dielectric gives a maximum capacity 
of about -0056 mfds. With the primary is 
used a home-made variable condenser, which 
can be put either in series or in parallel : it 
consists of seven fixed and six movable plates, 
separated by paraffin-waxed paper, its maxi- 
mum capacity being about ·006 mfds. 

For a short-wave set a Marconi 50-watt 
trench set is used, which set is of a most 
interesting design. The aerial tuning in- 
ductance serves the dual purpose of A.'T.I. 
for both reception and transmission ; the 
coils being basket-wound, are not only com- 
pact, but accurate tuning for transmission can 
be obtained by means of varying the A.T.I. 
and the coupling between the transmitting 
Coils. 
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Fig. 2. 


The secondary of the receiving circuit has 
a small variable condenser across it, which 
enables the wavelength to be changed from 
300 to 600 metres. In the set being de- 
scribed the aerial and secondary circuits have 
been broken and brought out to terminals, 
thus permitting extra inductance to be nserted 
if required. It will be seen that there is a 
tuned buzzer in thc aerial circuit ; this can 
be used to emit oscillations, and it is found 
that by depressing the buzzer it will hetero- 
dyne the louder C.W. stations, thus enabling 
their reception without a valve. 

The transmitting portion consists of a 
23" spark coil, to take 5 amps. at 10 volts, 
and gives a very fine musical note. 

For amplifying an A Mark IV 3-valve 
amplifier is used, and for the benefit of the 


several correspondents of The Wireless 


World, who have enquired for such, 
is a diagram of connections. 
The peculiarity of this instrument 
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is that 
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a condenser of -002 mfds. capacity is shunted 
across the primary of the first transformer. 
With this amplifier I find that the selection 


of valves makes a great deal of difference in the : 


strength of signals. To use the first valve 
as a rectifier the terminals C D are left open, 
thus connecting the grid-leak and condenser. 
In my own amplifer I have broken the 
sheath circuit of the first valve and brought 
out the ends to terminals mounted near the 
first valve; a reaction coil is connected to 
these two terminals and a large variable con- 
denser across the transformer and Н.Т. 
battery. Loud C.W. stations are received 
in this way, but the difficulty is to get the 
first valve to oscillate on wavelengths of more 
than 5,000 metres. I have now abandoned 
this method of C.W. reception and substituted 
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a l-valve H.F. magnifier, which will oscillate 
at almost any wavelength between 300 to 
25,000 metres. The connections used are 
as shown in Fig. 6; they can be adapted to 
any loose coupler, and the circuit gives very 
good results. The advantage of this circuit 
is that spark signals can be received on crystal 
by merely switching off the filament current 
of the valve. When the coupling is loosened 
the valve operates as an H.F. magnifier. 

I have recently been carrying out experi- 
ments in wireless telephony, as far as my 
licence will allow me, and the circuit which 
has given the greatest success is that of Elmer 
Bucher. ‘The circuit (Fig. 7) is made up 
with a loose-coupler, A B ; B is the exciting 
coil, and placed outside the aerial inductance, 
A. B consists of No. 26 enamelled wire, 


Fig. 6. 


wound on a 34” diameter former, 34" long, 
while the aerial coil is wound with No. 24 
D.C.C., on a 3” former, 3j" long. The 
position of the slider is found by experiment. 
The plate and grid circuits are thus auto- 
coupled and are tuned by means of a variable 
condenser, C,. 

It is quite a simple’ circuit to work, and 
when properly designed willgive a range of 
approximately 1 mile for each { of a watt 
absorbed from the H.T. battery, this, of 
course, when using one valve as an H.F. 
magnifier. The circuit must be carefully 
adjusted, as the least touch of the variable 
condenser is enough to throw the whole 
apparatus out of resonance. ‘The size of the 
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condenser, C,, must be found by experiment, 
as it varies for valves of different charac- 
teristics, and also depends on the microphone 
transformer. I find that by using an ordinary 
B type French valve and a 3" induction coil 
as a microphone transformer, a telephone 
blocking condenser will serve the purpose. 
Valves for transmission of speech should be 
carefully selected, as one is apt to get 
“ gurgling” effects when talking. Using 
5 volts on the filament and 120 volts on the 
plate, the current taken from the H.T. 
battery is 24 milliamps, and gives audible 
signals at 400 yards without a valve receiver. 


Fig. 7. 


A very interesting experiment for amateurs 
is to obtain magnification of signals by means 
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of a microphone. The signals are first 
brought to maximum strength by means of 
one valve used as an Н.Е. magnifier, as 
described in the circuit (Fig. 7) and the 
telephones then placed against a microphone, 
whose circuit is completed through the 
primarv of an induction coil (without the 
contact breaker) ; another pair of telephones 
is then connected across the secondary of the 
coil. I have received Paris in this manner 
quite as loud as with a 3-valve L.F. amplifier, 
but only the loudest of signals can be magnified 
in this way. 

The telephones used in the set described 
are of the Brown reed-type, and are wound 
to 4,000 ohms. It is found that they work 
quite well with the 3-valve amplifier, and 
show good all-round results. The aerial is 
70’ long, and has an average height of 25’. 

In conclusion, I must explain the reason 
for my using single layer-coils for the recep- 
tion of long wavelengths. I am of opinion 
that they are decidedly more efficient than 
multilayer coils, and I think it advantageous 
for the purpose of calibration to keep capacity 
effects out of receiving inductances as far as 


space will permit. 


This description is of necessity brief, but 
I hope in a future article to enlarge upon the 
construction of some of my apparatus, such 
as variable condensed and inductances. 


AIRCRAFT IN PEACE AND THE ПАМ“ 


By J. M. Ѕркаснт, O.B.E., LL.D. 


This book, though not of the type usually 
treated in these pages, is one that may be 
read with a considerable amount of enjoyment 
by those whose interest is excited by the 
relationship of air and law. The book 
opens with a quotation taken from a Report 
of the Sub-Committee of the Civil Aerial 
‘Transport Committee, dated January 2nd, 
1918. The quotation implies that one country 
may dispute the principle of air sovereignty 


*London: Macmillan & Co., Ltd. New York: The 
Macmillan Co. Рр. 233. (85. 6d.) 


in spite of the fact that the rest of the world 
may recognise that right. 

The part played by Germany in point of 
disregarding the neutrality of the air frontiers 
of certain countries during the war is both 
interesting and clearly written. The book is 
one of law from an aircraft point of view, and 
though perhaps our readers are little con- 
cerned with such matters, Aircraft m Peace 
and the Law wil do much to pass away a 
quiet evening by the fireside, both enjoyably 


and 1 nstructively. 
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Mr. H. J. Nierstrasz.—We regret to have to 
announce the death, on December 5th, of Mr. 
H. J. Nierstrasz, Inspecteur b.d. dienst der Kusten 
Scheeps-radiotelegrafie, Knight of the Oranje- 
Nassau Order. The deceased was one of the 
pioneers who set in order the wireless system of 
Holland, and in recognition of his efforts was, in 
1906, appointed to the position of Chief of the 
Technical Service of the Wireless Service in Holland. 
In his official capacity Mr. Nierstrasz was a delegate 
at the International Radiotelegraphic Conferences of 
London and Berlin, and was also present at the 
Conference for the Safety of Life at Sea which 
was held in London in 1913. He was born at 
Roermond on April 11th, 1864. 


The Naval Exhibition.—One of the most 
interesting exhibits at the Naval Exhibition held 
at Bradford from November 29th to December 11th 
was the wireless receiving station installed by the 
North Eastern School of Wireless Telegraphy, 
Leeds. 

The installation consists of a 6-valve receiver 
with a frame aerial, together with several other 
wireless instruments of interest. 

During the opening ceremony by H.R.H. the 
Duke of York, a message addressed to H.R.H. 
from Admiral the Hon. Sir E. E. Fremantle was 
sent from the Marconi demonstration station at 
Crewe by means of wireless telephony, and after- 
wards news items were read, being rendered audible 
to the large crowds of people present by means of 
a loud speaking trumpet. 


Longitude by Wireless.—With reference to 
our paragraph in the October 30th issue the follow- 
ing extract from Nature is of interest :— The scheme 
for linking up the observatories of the world by 
utilising wireless time-signals was referred to in 
Nature for May 20 last (vol. су., р. 370). It must 
be understood that no appreciable increase of ac- 
euracy over the older method by cable signalling 
is claimed; indeed, where the observers are not 
interchanged the precision is less. But the gain 
in convenience, expense, and wide distribution of 
signals is considerable, and it is known that where 
the travelling-wire method of observing transits 
is adopted, personality is greatly reduced; what 
remains is of the same order as the small local 
deflections of gravity, which can be eliminated 
only by extensive geodetical operations. 

Mr. Dod well, the director of Adelaide Observatory, 
has communicated the longitude which he deduces 
by the reception of the Lyons and Annapolis 
signals at Adelaide and Greenwich. It is Эһ. 
l4m. 19:958. using Lyons signals, and 019 78s. 
using Annapolis ones. The Nautical Almanac 
value is 20:30e. Allowance has been made for 
time of transmission, assuming a speed equal to that 
of light. 

Many of the Australian boundaries are defined 
as meridians east of Greenwich by a specified 
number of degrees. 'They were determined by 
lunar observations and are known to be in error 
by some miles. It is not, however, expected that 
any change will now be made in them. : 


M. H. A. Madge, Principal Technical Adviser 
on the Wireless Telegraph: staff at Н.М. Signal 
School, has been appointed to the rank of Com- 
mander of the British Empire (C.B.E.) to be dated 
June 5th, 1920. 

Wireless Telephony Demonstration.— The 
following report upon & demonstration of wireless 
telephony recently held in Australia is indicative 
of its popularity and possibilities in that continent : 

А demonstration of the value and possibilities 
of wireless communication was given in the 
Queen's Hall at Federal Parliament House, 
Melbourne, on October 13th. With the aid of 
an aerial erected on the roof of the building апа 
a set of instruments, songs which were being 
sung in a house at Brighton were heard very 
clearly by а very interested audience of Federal 
members. 

During the rendering of a violin solo the 
Melbourne wireless station in the Domain was 
transmitting a weather forecast, yet, the violin 
solo was relatively undisturbed. Nothing could 
have demonstrated more effectively the efficiency 
of modern wireless apparatus and the degree 
of perfection which has now been reached in 
selectivity. 

Reference to the demonstration was made 
subsequently in the House of Representatives 
by Mr. Gregory (W.A.) during the budget debate. 
He said they had had а marvellous exhibition 
of wireless telephony, and he could see enormous 
possibilities in connection with the provision of 
facilities in the back country. It would be a 
magnificent thing if the men in the remote 
districts could get into touch with the centres 
of civilisation in this way. 

An Electric Photometer, recently described bv 
Mr. A. Н. Compton in the Transactions of the 
Illuminating Engineering Society, contains a 
device which is known as a “ photo-electric cell.” 
This piece of apparatus contains an electrode, which 
when subjected to illumination, emits a stream of 
electrons, and thereby enables a current to pass 
across the space between it and another electrode, 
mounted inside the same containing vessel. An 
ordinary type of three-electrode valve is used to 
maynify the feeble currents which can pass through 
such a photo-electric cell. When light falls on 
the sensitive surface of the cell a galvanometer 
causes a reading which is dependent upon the 
illumination of the cell, and in this manner com- 
parisons can be made between the lamp under 
test and a standard comparison lamp. Photo- 
electric cells are more sensitive to blue and ultra- 
violet light than to red light, but this inequality, 
i3 is claimed, can be allowed for by means оГ 
suitable colour screens permanently interposed 
between the sensitive cell and the source of light. 

Wireless on Motors.—A wireless telephone set 
operated with current from the batteries of a motor- 
car and transmitting and receiving with an aerial 
wire stretched from the top of the wind screen 
to the radiator cap, is described by Reuter’s New 
York correspondent as the latest equipment pro- 
vided for the modern motor-car or truck. 
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THE PROCEEDINGS OF THE 
WIRELESS SOCIETY OF LONDON 


A FOUR-ELECTRODE 


THERMIONIC DETECTOR 


FOR DAMPED OR UNDAMPED ELECTRIC 
OSCILLATIONS OF HIGH OR LOW FREQUENCY 


By J. A. Freminc, M.A., D.Sc., F.R.S. 


N Ordinary General Meeting of the 
Society was held at the Institution 
of Civil. Engineers, on Friday, 
December 10th, Mr.. A. A. 
Campbell Swinton (President) in 
the chair. 

After the minutes of the previous meeting 
had been read and confirmed, Dr. J. A. 
Fleming, delivered his Paper. 

Dr. J. A. FLEMING, M.A., D.Sc., F.R.S., 

The thermionic valve, which was devised 
and first suggested by me in 1904 as a 
detector of high-frequency electric oscilla- 
tions, comprises a hot and a cold electrode in 
a highly-exhausted glass bulb. These electrodes 
are connected by a circuit external to the 
bulb, whichcontains a sourceof high-frequency 
oscillations and some form of current-reading 
or detecting instrument. * 

If this latter instrument is a galvano- 
meter or other device for detecting a feeble 
unidirectional current, as shown in my patent 
specification, the arrangement can detect the 
presence of either damped or ‘undamped 
electromotive forces in the external circuit. 

If the current-detecting appliance is a 
telephone receiver, as generally used, then 
the receptivity becomes limited to damped 
oscillations, with train frequencies lying within 
the limits of audition. Since the magneto- 
telephone p/us a normal human ear is a 
highly-sensitive detector for feeble unidirec- 
tional intermittent currents, this thermionic 
rectifier so used was found to be a very sensi- 
 * See J. A. Fleming “On. the Conversion of 
Electric Oscillations into Continuous Currents by 
Means of a Vacuum Valve," Proc. Roy. Soc., Lond., 
1905, Vol. 74, p. 476; or British Patent Specifica- 
tion, No. 24,850, Nov. l6th, 1904, of J. A. Fleming. 


tive detector of damped oscillations, the train 
frequency of which lies within the limits of 
audition by the ear, as these are converted 
by the thermionic valve into intermittent 
gu hes of electricity in one direction. I 
originally mentioned a galvanometer as the 
current-detecting instrument, because we are 
not thenlimited todetecting dampedoscillations. 

The combination of the two-electrode 
valve with an Einthoven galvanometer gives 
us a possible arrangement for detecting radio- 
telegraphic signals by undamped waves when 
the movements of the image of the silvered 
quartz fibre of the galvanometer are recorded 
by photography. 

The Einthoven galvanometer and photo- 
graphic recorder is, however, an appliance 
not suitable for use on board ship, or indeed 
for any except large radio-telegraphic stations, 
on account of the complexity of the apparatus. 

Although the three-electrode valve in its 
many designed circuits provides an arrange- 
ment of extraordinary sensitivity for the 
detection of undamped waves, yet the scheme 
of c rcuits employed is not in general adapted 
for the reception of both damped and un- 
damped waves without some alteration. 

The various forms of wave generator now 
in use, viz., (1) high-frequency alternators, 
(2) Poulsen arcs, (3) valve generators, (4) 
timed-spark, and (5) ordinary intermittent 
high-frequency and low-frequency spark gene- 
rators give us three types of wave radiation 
with a great range of wavelength, which are 
cut up as required into periods to make the 
signals. | 
It seemed to me, therefore, some time ago 
that it would be interesting to endeavour to 
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design a simple thermionic detector and 
receiv ng arrangement which should be quite 
independent of the nature of the transmitter, 
and detect without change of apparatus or 
circuits, undamped as well as damped waves 
pf any wavelength, and also be heterodyne in 
the sense that the energy absorbed in making 
the signal is not derived solely from the energy 
of the incident waves. 

The following is a description of a con- 
struction I have found efficient for this pur- 
pose, which although as yet not approaching 
the cascaded three-electrode amplifier їп 
sensitivity, has yet some special advantages 
of its own. 

It is a four-electrode thermionic detector, 
made as follows :— 

In a glass bulb 3 inches in diameter there 
is a rather wide inset tube, with broad “ pinch ” 


at the inner end, through which are sealed . 


five wires. Five copper wire leads pass down 
the inset tube and terminate in five pins 
set in the insulating base of a nickel collar. 


Fig. 1. Four Electrode Thermionic Valve. I Inset 
Tube, P,, P, Potential Plates, Сү, C, Collecting Plates, 
F Filament, S Spring. 

One pair of these wires form the lead and 
return of a straight vertical tungsten filament 
about 11 inches long. This filament is kept 
tight and straight by a small spiral spring S, 
attached to its upper end and to the vertical 
lead wire (see Fig. 1). “The object of this 
spring is to take up the slack of the tungsten 
wire as it expands when rendered incan- 
descent, and keep it quite straight at all 
temperatures. This filament is rendered 
incandescent by about 8 volts, and takes 
about 0-85 ampere to bring it to bright 


incandescence. Around this filament are 
arranged four narrow curved nickel plates 
about 1} inches long and }-inch wide, 
slightly curved about their long axis and set 
with convex faces towards the filament and 
2 or 3 millimetres from it (see Fig. 2). One 


pair of these plates on opposite sides of the 
filament are carried on separate wires, sealed 
pinch." 


[17 


through the 


hii 
4. 


Fig. 2. Four Electrode Valve in plan. Е Епа -оп 

view of filament, В Filament-heating battery, C, 

Collecting plate, P,. P, Potential plates, G Galvano- 
meter or relay. 


These I call the potential plates. They 
are connected to one pair of pins on the 
collar base. The other pair of plates are 
connected together, and both connected to 
the fifth inset wire. "These plates are called 
the collecting plates. “The bulb is exhausted. 
and the electrodes freed from gases in the 
usual manner employed in making “ hard” 
valves. 

If then the filament is incandesced by the 
proper voltage using, say, 6 storage cells and 
a sliding rheostat in series, and if the terminal 
of the collecting plates is connected by an 
external circuit with the positive terminal of 
the filament, we. find the ordinary ther- 
mionic current flowing through this circuit 
as in the “ Edison Effect" experiment. In 
the samples of this detector I have had made 
by various makers, this current will vary 
from 150 to 400 micro-amperes or more, 
depending upon the exact position of the 
collecting plates. 

I may here say that in making these 
detectors, great care must be taken to place 
the four metal plates symmetrically round 
the filament, and at equal distances and with 
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the convex surface not more than 2 or 3 
millimetres from the filament at their nearest 
point. 

Also it is convenient to mount each 
detector on a base-board, with five terminal 
screws marked +F, —F, P,, P, and C for 
the filament, potential plates and collecting 
plates respectively (see Fig. 3). 


_ Fig. 3. Perspective View of Four-Electrode Valve. 


Let us assume, then, that the filament ts 
incandescent, and that a galvanometer is 
placed in the external circuit connecting C 
with +F, and that we find a thermionic 
current, say, of 150-200 micro-amperes. 
The peculiar property of this thermionic 
detector is, that if a small difference of poten- 
tial, whether high frequency, low frequency, 
or steady, is created between the plates P, 
and P,, the thermionic current at once falls 
to an extent determined by this potential 
difference (see Fig. 4). 

We can, therefore, describe a characteristic 
curve by measuring the thermionic current 
corresponding to a measured P.D. of the 
potential plates. 

Such a curve is shown in Fig. 4, taken 
for one valve in my stock. 
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POTENTIAL DIFFERENCE OF POTENTIAL PLATES ЇМ VOLTS. 


Fig. 4. Characteristic Curve of Four Electrode 
Valve. 


If the potential difference of the plates 
P, and P, is direct, and is about equal to that 
of the filament terminals the thermionic 
current falls to somewhere near half its value 
when the potential plates are at zero potential. 

If P, is at the positive potential, and P, 
is negative, the characteristic curve will 


slightly differ from that taken with P, nega- 


‘tive and P, positive, because the plates can 


never be set at exactly equal distances from 
the filament. 

If a low-frequency alternating potential 
is employed the characteristic curves takes 
a midway position. 

The explanation of this effect seems fairly 
obvious. When one of the potent al plates 
Is made positive it attracts some of the electrons 
in the electron stream proceeding to the 
collecting plates, and as the total electronic 
emission per second is determined by the 
temperature of the filament and by the voltage 
of the collecting plate, this displacement of 
part of the electron stream means a reduction 
of the thermionic current moving to the 
collecting plates. When the potential plates 
are subjected to a high-frequency electro- 
motive force, the electrons moving from the 
filament are deflected first to one potential 
plate and then to the other, and as a conse- 
quence the thermionic current to the collect- 
ing plate is reduced to an extent which 
depends upon the ratio of the alternating 
potential difference to the potential drop down 
the filament. 

To use this device as a detector in wireless 


678 


THE WIRELESS SOCIETY OF LONDON 


telegraphy we need only connect the potential 
plates to the terminals of the tuning condenser 
in the closed receiving circuit, and insert in 
the external plate-filament circuit of the 
valve some current-detecting instrument which 
will indicate a drop in the thermionic current 


(see Fig. 5). 


Fig. 5. Four Electrode Valve used as a detector in 
Wireless Telegraphy. А Aerial, К Tuning Condenser, 
V Valve, R Relay, F End-on view of filament. 


If we are receiving damped-wave trains, 
a magneto telephone can be employed, and 
then corresponding to the impact of each 
wave train there is a drop in the thermionic 
current and a sound in the telephone of the 
pitch of the train frequency. 

So used the arrangement is about as sensi- 
tive as a simple crystal detector. 

- We can use it with another arrangement, 
which makes it equally receptive for damped 
or undamped waves as follows :—If we insert 
in the plate-filament external circuit an ordi- 
nary balanced telegraph relay, the thermionic 
current will hold the contacts of this relay 
closed. If the potential plates are connected 
to the tuning condenser terminals of the 
receiving aerial circuit, then at the impact 
of each signal, whether dot or dash, damped 
or undamped, the potential plates are impressed 
with an alternating high-frequency potential 
difference. The thermionic current, there- 
fore, drops and the relay contacts open, and 
remain open whilst the signal lasts and close 
again when it finishes. 

We can make the opening of these relay 
contacts close another circuit, in which is 
placed a battery and telegraph instrument, 
whether sounder, inker, syphon recorder, 


chemical recorder, or buzzer. The second 
relay is made as follows :—On a board is 
mounted an electro-magnet, M, which attracts 
an armature, A, pulled away by an adjustable 
spring, S (see Fig. 6). The coils of this 
magnet are connected through a few dry 
cells with the contacts of the first relay. То 
the armature of the second relay is attached 
a thin rod of celluloid, tipped with a gold 
wire, G, which is connected by a fine wire 
spiral with a terminal. ‘This gold wire when 
pushed forward by the detachment of the 
armature of the electro-magnet makes contact 
with an adjustable gold plate, 5,. Hence 
the opening of the relay contacts by the drop 
in the thermionic current can be made to 
close another circuit, which actuates a signal- 
making instrument (see Fig. 6). 

In connection with metallic contact relays 
it may be well to draw attention to some facts 
perhaps not so generally known as they ought 


to be. 


Fig. 6. 
A Armature. G S! Gold-Carbon Contacts, 8 Spring 
4 Control. 


Reversing Relay. М Electro-magnet, 


The trouble with all such relay contacts 
Is that they require a certain pressure between 
the contact points to give a sufficient electrical 
contact to pass a current sufficient to work : 
some telegraphic recorder, say, a Morse inker, 
syphon recorder, sounder, or other device. 
Metals differ very much in the amount of 
pressure per square cm., which must be 
applied to give this good contact. 

If the pressure is too small the required 
current does not pass. If, on the other hand, 
we raise the e.m.f., or increase the pressure, 
the contacts are apt to stick and then refuse 
to open. 

Instrument makers have continued to 
perpetuate old ideas on this subject by making 
the contacts generally of platinum, which is 
not at all a good metal for this purpose, 
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because though non-oxidisable it is a cohering 
metal, or perhaps I should say a non-automatic 
decohering metal, in a wireless sense of the 
words. A far better metal is gold, because 
it has a less contact resistance than platinum, 
and this metal is used in. Dr. Muirhead's 
cable relays, I believe, for the contacts. 

I find, however, that an improvement can 
be made by using gold and graphitic carbon 
as contact surfaces, and connecting across the 
contacts a capacity of a fraction of a micro- 
farad, say, 0-5 in series, with an inductive 
resistance. This greatly reduces the contact 
resistance. 

What happens, then, is this: When the 
contacts are open the impressed e.m.f. charges 
the condenser. When the contacts close 
with very light pressure the condenser dis- 
charges with oscillations across the contact 
and causes them to cohere, so that the e.m.f. 
drives the required current through the in- 
strument to be actuated. If, however, these 
contacts are of self-decohering materials, such 
as gold and carbon, then when the relay 
current ceases the contacts open without 
sticking. t 

Returning, then, to the description of this 
four-electrode valve when used as a wireless 
detector in the circuit shown in Fig. 5, it 
Is to be noticed that the impact of waves 
upon the aerial creates a difference of potential 
between the potential plates, and operates the 
above-mentioned appliances and makes a 
signal no matter whether those waves are 
damped or undamped. 

It will be evident, then, that what is 
required to create sensibility in the arrange- 
ment is that the potential difference of the 
potential plates shall be as large as possible. 

We can achieve this to some extent by 
arranging the receiving circuit so that its 
capacity is small and inductance large con- 
ditionally on their produce agreeing with 
that required by the wavelength. 

We can also amplify to some extent by 
the ue of resonance spirals as follows :— 


t See British Patent Specification, No. 112,544, 
of May 7th, 1917, to J. A. Fleming '' Improvements 
in Telegraphic Relays." 


THE WIRELESS WORLD 


We connect to the terminals of the receiving 
condenser, K, two spirals of wire, 5,, S, 
consisting of a single layer of closely-wound 
turns of silk-covered No. 36 wire on an 
ebonite rod about 5 cms. in diameter, and 
we adjust the length of these spirals to resonate 
to the frequency or wavelength employed. 
We then connect the potential plates, P,, Р„ 
of the valve to the outer ends of these spirals. 
The resonance of the spiral will then exalt 
the potential difference of the condenser 
terminals, and, in fact, amplify it at least in 
the ratio of 1, 2, or more (see Fig. 7). 


Fig. 7. Two Four Electrode Valves used in parailel 
with Amplifying Sjnrats Sı, S3, Sy, бу оп terminals of 
the Receiving Condenser К. G Gaivanometer or Heiay. 


It is not quite easy to pre-determine the 
length of spiral required, because the small 
capacity of the potential plates of the valve 
virtually increases the resonance length of 
the spiral to an unknown extent. 

We can easily determine a maximum 
possible length of spiral required for any given 
received wavelength as follows :— | 

The velocity with which a wave of potential 
travels along such a spiral is numerica ly equal 
to the reciprocal of the square root of the 
product of its capacity and inductance per 
unit of length. 

Hence, for spirals of the same diameter, 
and wound with the same kind of wire in 
a single layer of closely adjacent turns, the 
fundamental resonance frequency is inversely 
proportional to the length of the spiral 
emploved. 

We can determine the resonance frequency 
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of any given spiral in the following manner :— 
Set up an oscilation circuit consisting of a 
variable inductance and condenser and spark 
gap. Excite oscillations in it in the usual 
-way by means of an induction coil. Connect 
one end of the spiral under test to one terminal 
of the condenser and the other terminal of 
the condenser to a large sheet of zinc placed 
a couple of feet or so away from the spiral. 

Then hold a Neon vacuum tube near the 
outer end of the spiral and adjust the capacity 
and inductance of the oscillation circuit until 
the brightest glow is secured in the tube 
when held near the outer end of the spiral. 
If we take obvious precautions to secure that, 
we have excited the fundamental oscillation 
on the spiral and not a higher harmonic, we 
can determine at once by the observed 
capacity of the condenser and inductance 
associated with it the frequency we are em- 
ploying. Hence, if the measured length of 
the spiral is /, and its fundamental resonance 
frequency is n, we know that for a different 
length, /,, of the same spiral the resonance 
frequency will be лу, with the relation, 
Ш n fn. 

If we are receiving a wavelength W metres 
on the aerial then we know that its frequency 
is л, =3 х 108/0, and hence one might 
suppose the required resonance length of the 
spira! should be, 

|. dn 
1 3x10$ 

Thus, for instance, I have some spirals 
of length 50 cms., and their resonance fre- 
quency has been determined to be 860,000. 
If, then, I wish to receive a wave of wave- 
length 1,000 metres, the proper resonance 
length of this spiral might appear to be 143 
cms. when employed as an amplifier with 
the above-described four-electrode valve. As 
a matter of fact, it would be very much less, 
owing to the capacity of the potential plates 
to which the ends of the spirals are attached. 

The best way to determine it is experi- 
mentally, and by trial. If a metal curved 
saddle is fitted to the spiral, and so made that 
it can be moved along the spiral, we can 
arrange this contact so that it alters the effec- 


m 


tive length of the spiral in use. We can 
then find by trial what length when connected 
in between the potential plates and the 
receiving condenser is most effective in reduc- 
ing the thermionic current. 

We can also attach to the terminals of the 
receiving condenser two pairs of such spirals 
and connect them to the potential plates of 
two valves worked off one common filament- 
heating battery, both valves sending their 
thermionic: currents through the same relay. 
We can conveniently add an additional 


electromotive force by inserting four or five 


dry cells in series with this relay. 

We can, of course, also amplify the P.D. 
at the terminals of the receiving condenser 
by means of a cascaded series of ordinary 
three-electrode valves inductively coupled, 
but then we require the high-potential plate- 
voltage battery and another filament-heating 
battery, and we make the arrangement much 
more complicated. 

It is, however, quite easy to employ a 
couple of the four-electrode valves, each with 
appropriate resonance spirals, to receive ordi- 
nary not very feeble undamped waves, and 
make them operate an ordinary telegraph 
sounder as signal-making instrument (see 
Fig. 7). 

It may be convenient to give a few hints 
as to the construction of these amplifying 
spirals. 

In the first place, they should be wound on 
ebonite tubes of about 1 or 2 inches in diameter. 
Wood rods cannot be employed on account 
of the energy dissipation which then takes 
place. Glass is too fragile for practical use. 
In the next place, they should be wound with 
very fine silk-covered copper wire of not 
greater diameter than No. 36 S.W.G., and 
preferably No. 40. If a larger size of wire 
is used, the resonance seems to become much 
less sharp. The spirals should be supported 
on insulating stands, raised above the level 
of the table about 2 feet, and the two spirals 
should not be very near each other. In 


і For the reason for this see section 4, chapter 
IV. of the author's book, “ Principles of Electric 
Wave Telegraphy and Telephony," 4th edition. . 
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place of sliding saddles it is better to remove 
the silk covering off a narrow longitudinal 
area, and have a sliding contact which enables 
the effective length of the helix to be varied 
quickly. "Ihe use of such resonance spirals 
for amplification of potential is not altogether 
new. “They were employed by me in 1904 
in the construction of a cymometer or wave- 
meter, and they have recently been employed 
as amplifiers in transmission of high-frequency 
oscillations along wires in the so-called “ wired 
wireless telegraphy.” 

This system was described by Major- 
General George О. Squier in The Electrician 
for June 11th, 1920, under the title “ Multi- 


plex T'elephony and Telegraphy Over Open- 


Circuit Base Wires." 

The adjustable resonating helix shown in 
Fig. 3 of this last-named paper closely 
resembles the helix cymometer described by 
the author in a paper to the British. Associa- 
tion in 1904, and figured in the 2nd edition 
of the author's book, “ Principles of Electric- 
Wave Telegraphy,” where also will be found 
an illustration of Slaby’s Variable Length 
Helix Wavemeter.§ 

I may say I have not yet had time to 
determine the effect of a slight reduction of 
the vacuum upon the performance of this 
valve. 

By slightly lowering the vacuum the 
thermionic currents would be increased, and 
since the potential of the anode plate is only 
a few volts, the force tending to drive back 
the positive ions produced by any gaseous 
lonisation is not large. ‘There would not, 
therefore, be much danger of shortening the 
life of the filament by positive ion bombard- 
ment. 

It is possible that such rather soft valves 
might have some advantages, provided that 
the potential difference of the potential plates 
required to make a given percentage decrease 
(say 50 per cent.) of the normal thermionic 
current is not thereby increased. 

§ See “ Principles of Electric Wave Telegraphy,” 
9nd edition, 1910, pp. 486 and 493. See also Phil. 
Maa., October, 1904, p. 435, J. A. Fleming “ Оп 


the Propagation of Electric Waves along Spiral 
Wires.” 
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This, however, must be the subject of 
experiment. 

In connection with this subject I should 
like to exhibit a very simple type of bell-call 
I have devised which is free from any com- 
plications. 

It depends upon the principle utilised in 
nearly every time-limit relay in power stations 
for opening switches and cutting out feeders 
їп case of short circuits which are not 
spontaneously removed directly. 


Fig. 8 Bell Call Apparatus. K, Iron Core 

drawn down into a solenoid when a current ү asses, 

О Oil damping vessel. W Counter balance weight. 
p pec Contacts closing circuit of electric bell. 


It comprises a solenoid with a movable 
iron core, K, sucked into it. ‘This core is 
suspended by a string passing over a pulley, 
Р, and is balanced by a weight, W, which 
just keeps the core elevated with its end in 
the entrance to the solenoid. ‘The core also 
has a brass wire attached to the bottom, ending 
in a disc immersed in a bottle of viscous 
oil, О. ‘The core is rather heavy and is 
about 0-5-inch diameter and 2 or 3 inches 
long (see Fig. 8). 

Hence, it possesses considerable inertia and 
viscous resistance to motion. When the core 
is sucked into the solenoid to a certain extent 
it makes a contact (pc), which closes an 
electric circuit and rings an electric bell. 


This contact, however, cannot be made unless 


the current through the solenoid is kept 
going without interruption for a couple of 
seconds or so. The intermittent currents 


THE WIRELESS SOCIETY OF LONDON 


due to Morse signals will not depress the 
core sufficiently to ring the electric bell. 

I use this arrangement as follows :—I 
employ a pony sounder to receive the Morse 
signals by ear, connected to my four-electrode 
valve, as above described. ‘The pony sounder 
makes and breaks contacts by the movement 
of the magnet armature, and this contact 
closes the circuit of the solenoid in the bell- 
call apparatus through a few dry cells. Hence, 
when the sounder is receiving ordinary Morse 
signals, the contact in it is closed inter- 
mittently, and the current which passes 
through the bell-call solenoid does not cause 
the bell to ring. If, however, the key at 
the transmitting end is held down for a couple 
of seconds, making, as it were, a very long 
dash signal, the bell will ring. 

In this manner the receiving operator can 
be called up and receive signals sent by C.W. 
on.an ordinary pony sounder of G.P.O. 
pattern. ‘The bell can be replaced by a 
buzzer or an electric flash-up lamp if desired.** 

In place of the sounder one can employ 
an ordinary Morse inker or a syphon recorder 
as the signal-making instrument, and make 
continuous waves record on any ordinary 
telegraph instrument. It would not be diff- 
cult to make the arrangement work а Hughes 
printing telegraph. 

I have not attempted as yet, from want 
of opportunity, to make comparisons between 
this four-electrode valve and other detectors 
as regards sensitivity, but from a few tests 
which have been made for me by others, it 
appears to be about as sensitive as а good 
crystal detector. Even if it does not invade 
the field at present occupied by the three- 
electrode valve, it may prove to be a useful 
adjunct, and in connection with the simple 
bell-call I have described above, may provide 
for the needs in this respect of practical radio- 
telegraphy and telephony without introducing 
any complicated appliances. 

The valve will also have some laboratory 


** Another arrangement of Call-bell is described 
in my British Specification, 149,442, of 1919. 
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uses. Since it is affected by low-frequency 
alternating potential, we can use it to construct 
an alternating current capacity bridge or 
potentiometer in any mode of test in which 
we desire to find out when two points are 
at the same potential. “Thus, for instance, 
if we arrange four condensers C,, Ca, С», C4, 
їп Wheatstone's bridge fashion, and supply 
the system with H.F. oscillations, by a 
generator A, we can connect the potential 
plates of the valve across one diagonal b 4 
of the bridge, either directly or through a 
transformer, and use it to find when the ends 
of the diagonal are .brought to equality 
of potential by varying the capacity of one 
of the condensers. ` For if we connect the 
potential plates to these two points, and place 
a sensitive galvanometer G in the collecting- 
plate filament external circuit, then the ther- 
mionic current will be diminished if these 
potential plates have any sensible difference 
of potential (see Fig. 9). 


Fig. 9. Four Electrode Valve used as a potential 
detector in Capacity Bridge measurements. 


Again, we may use this valve to make an 
alternating-current ammeter. For if we 
connect the secondary terminals of an induc- 
tion coil to the potential plates, and then 
pass any small alternating current of low or 
high frequency through the primary coil, 
the thermionic current will be diminished to 
an extent which depends upon this alternating 
current. 

I think, therefore, that this four-electrode 
valve will prove to be of use in our laboratory 
measurements in addition to any application 
in radio-work. | 
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The Wireless Society of London. 


A General Meeting of this Society was held on 
December 10th, at the Institute of Civil Engineers, 
when Prof. J. A. Fleming, F.R.S., delivered a most 
interesting lecture on his new 4-electrode thermionic 
valve—this lecture is reported fully elsewhere. The 
President at the close of the meeting voiced the 
feelings of those present in а few  well.chosen 
remarks, and the Society are to be congratulated 
that Prof. Fleming chose the Wireless Society of 
London to act as а medium for making public his 
most recent invention. It was announced that the 
Annual General Meeting would take place at 8 p.m., 
on December 2186. at the Royal Society of Arts, 
John Street, Adelphi, when the election of Officers 
and Committee will be considered for the forth. 
coming year, and a lecture is to delivered by Prof. 
R. Whiddington, of Leeds University, on ** Wireless 
Valve Circuits Applied to the Measurement of 
Physical Quantities," illustrated by experiments. 
Hon. Secretary, Mr. L. McMichael, M.Inst.I. R. E., 
32, Quex Road, West Hampstead, N.W.6. 


Manchester Wireless Society. 
(Affiliated with the Wireless Society of London.) 


At the first Annual General Meeting, held orm 
November 10th, 1920, the Chairman, Mr. J. Griffin 
(Vice-President), called upon Mr. J. McKernan to 
make a few remarks on the work of the Society 
during the past twelve months. 

Mr. McKernan responded with a brief description 
of the way the Society had been built up and of 
the many little difficulties that had been met with, 
explaining that these were unavoidable, and that 
wherever a business of any kind was commenced, 
these same obstacles were met with, but were 
easily overcome if only the members stood firm 
and pulled together. 

Following Mr. McKernan, the Hon. Secretary, 
Mr. Y. W. P. Evans, went through the business 
of the Society, with details as to membership, 
etc. Mr. Evans explained that the chief difficulty 
had been the cutting of expenses to meet the funds 
available, but was very pleased to say, that, owing 
to the ever increasing membership and the generous 
support of the members, this little cloud was 
gradually being dispelled. 

Mr. Evans announced the total membership to 
date to be 77, comprising 68 members and 9 
associate members. 

The Chairman, Mr. J. Griffin. then announced 
the following vacancies for Officers and members 
of the Committee, adding that the resigning 
members did not seek re-election :—Vice-Presidents 
(4). Chairman, Hon. Secretary, Hon. Treasurer, 
and Committee (7). 

Proposals were then invited and the following 
Officers and Committee Members were elected :— 
Vice-Presidents: Mr. A. Marr. Mr. E. Blake, 
Mr. A. Parkinson, and Mr. M. Proctor-Gregg. 
Chairman: Mr. J. McKernan. Hon. Secretary : 
Mr. Y. W. Р. Evans. Hon. Treasurer: Mr. W. 
Lamb. Committee: Mr. D. J. Davies, Mr. H. A. 
Blackburn, Mr. A. Couvoumdjian, Mr. A. FE. 
Siddons-Wilson, Mr. R. Walton. Mr. E. Samuels, 
and Mr. А. С. Gregory. 


At & Special General Meeting held on November 
24th, the Chairman, Mr. J. McKernan, addressed 
the meeting. explaining that the object in calling 
another general meeting so soon was to deal with 
one or two very important matters which had been 
brought forward. 

He regretted to inform the members that owing 
to business extensions their present room was 
required. and therefore the Committee were com- 
pelled to accept the usual notice which would 
ordinarily expire on November 25th, but а further 
extension had been granted until December 20th, 
to enable the Society to find other accommodation. 

He had much pleasure in announcing that the 
post of President had been accepted by Capt. J. 
Hollingworth, of the College of Technology, Man- 
chester, and that Vice-Presidency’s had been 
accepted both by Mr. M. Proctor-Gregg and Mr. E. 
Blake. 

A very important point which had to be put 
before the meeting was relating to the annual 
subscription. 

It had been found insufficient to cover expenses, 
and therefore it had been suggested that the annual 
subscription be doubled as from January Ist, 1921. 

Several views were expressed by the members. 
the majority being in favour of the increased 
subscription. It was therefore proposed by Mr. 
Reid (Vice-Chairman) and seconded by Mr Han- 
stock that the motion be adopted This was 
carried unanimously. 

It was decided by а huge majority to continue 
with the present entrance fee. 

Hon. Secretary, Mr. Y. W. P. Evans, 7, Clitheroe 
Road, Longsight, Manchester. 

Three Towns Wireless and Model Engineering 
Club. 
(Affiliated with the Wireless Society of London.) 


At a meeting of the Club held on November 17th, 
the business of the evening was а discussion of the 
proposed Club-set. It was eventually decided, 
for the benefit of the less experienced members, 
to begin with a simple crystal set. "The specifica- 
tion having been drawn up, various members 
eagerly promised to undertake the manufacture 
of the different parts. A definite winter programme 
was also drawn up, and the Club has now a series 
of weekly lectures lasting up to April next. 

At the meeting of November 24th, the first hali- 
hour was devoted to buzzer practice, after which 
the Secretary demonstrated his home-made 2-valve 
portable set. Unfortunately no practical results 
were obtainable as the lecturer had the misfortune 
to break the filament of one of the valves on hs 
journey to the Club. It was decided to extend 
the activities of the Club to embrace all branches 
of model engineering and to hold for that purpose 
as soon as possible two evenings a week. 

Full particulars of the Club may be obtained 
from the Hon. Secretary, Mr. G. Н. Lock, 9, Ryder 
Road, Stoke, Devonport. 

Plymouth Wireless Society. 

(A filiated with the Wireless Society of London.) 

On Friday, November 12th, а most interesting 
and instructive lecture was given by Mr. L. Bucchini 
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on the French Type Valve. (Mr. J. C. Andrew- 
artha in the Chair.) : 

After introducing the filament, plate, and grid, 
and showing their characteristic curves, Mr. 
Bucchini thoroughly explained the general working 
of the valves; he then went on to explain its use 
as a detector of Spark and C.W. signals. 


Everyone present thoroughly appreciated the - 


lecture, and passed a vote of thanks to Mr. 
Bucchini in the usual manner. 

On Friday, November 19th, it was with regret 
that we learnt of Mr. J. C. Andrewartha's wish to 
resign his position as Chairman of the Society. 
His resignation was accepted, апа the Societ 
as а whole is extremely indebted to the most excel- 
lent services he has rendered during his period of 
office. Mr. R. S. Menhennet has since been elected 
in his stead. 

On November 26th Mr. Menhennet in the chair, 
we were unfortunately unable to obtain a lecture 
for this date, and ав we have in our Society а number 
of members shortly to take the examination for 
the P.M.G. Certificate, it was decided that these 
members should in turn ask other members who 
had already obtained their Certificate any questions 
regarding wireless telegraphy. This proved a 
splendid opportunity to clear any query not already 
grasped.—Hon. Secretary, Mr. H. P. Mitchell, 
Municipal Technical College, Plymouth. 


Birmingham Wireless Association. 

(Affiliated with the Wireless Society of London.) 

A meeting was held on Thursday, November 18th, 
at the Birmingham and Midland Institute, with 
Mr. J. B. Tucker in the chair ; present, 68 members. 

Mr. F. Johnson, of the Sheffield Wireless Asso- 
ciation, delivered а lecture on Wireless Telephony. 

The lecturer gave various diagrams, and explained 
his experiences when trying the different methods 
of connecting up. Не also very kindly went into 
details as' to capacities, inductances, gauges of 
wire, etc., which those present thoroughly ap- 
preciated. 

A general discussion then took place as to the 
best all-round connections to use for а wireless 
telephone receiver and transmitter, and the power 
necessary for transmission. 

At Ð p.m. Mr. Johnson gave a practical demonstra. 
tion of Wireless Telephony, the transmitting 
station being situated at a mernber's house in Har- 
bourne. 

А gramophone concert was first given, followed 
by a speech from the operator, both of which 
were distinctly heard by all present. 

A hearty vote of thanks proposed by the Chair- 
man and seconded by Mr. J. J. Shaw was accorded. 

A meeting was held on Thursday, November 25th, 
at the Birmingham and Midland Institute, with 
Mr. J. B. Tucker again in the chair; present, 22 
members. 

Mr. Clinker, of Messrs. British Thomson-Houston 
Co., Ltd., Rugby, gave & lecture and demonstra- 
tion on the B.T.H. portable set. By means of a 
portable cinematograph, which the lecturer had 
brought with him, he demonstrated some of the 
fundamental principles of valve apparatus and 
waves. 

The lecturer explained that the B.T.H. set 


contained a small frame aerial, about one foot 
square, and the case mounted on a swivel stand, 
constituted not only a receiving set complete, but 
also a direction finder. Quite loud signals were 
heard by all present without the instruments being 
connected to the Club’s aerial. 

Mr. Tucker proposed a hearty vote of thanks, 
and complimented the lecturer on getting such 
excellent results in spite of the obvious difficulties 
presented by the building. ` 

All those interested in wireless subjects are 
requested to write to the Secretary for particulars 
of membership, Mr. A. H. Handford, 188, Hamstead 
Road, Handsworth, Birmingham. 


осоо Оет". 
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A portion of the apparatus used by the Sheffield and 
District Wireless Society. 

Wireless and Experimental Association. 

(Affiliated with the Wireless Society of London.) 

The Association took possession of its new 
quarters at the Central Hall, High Street, Peckham, 
at 7.30 p.m. on December lst. А very attentive 
audience listened to Mr. Langley's description of 
the design and construction of alternating current 
machinery. Several members showed short wave 
receiving apparatus of home construction, that 
of Mr. Foord compelling universal admiration 
with its micrometer adjustment of the reaction 
coil.—Hon. Secretary, Mr. G. Sutton, A. M.I.E.E., 
18, Melford Road, E. Dulwich, S.E.22. 


Preston Scientific and Wireless Telegraphy 
Soclety. 

(A ffiliated with the Wireless Society of London.) 

The reception licence is now to hand, but the 
transmission permit has not yet been sanctioned 
by the P.M.G. 

Our rooms are open to members three evenings 
a week, Tuesday, Wednesday and Thursday ; 
reception on Society’s apparatus by members will 
take place on Tuesday and Thursday evenings; 
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Wednesday evening being allotted to buzzer practice 
from 8 p.m. until 10 p.m. 
|. We have also a series of lectures arranged for 
every alternate Monday evening (i.e, first and 
third of every month) at 8 p.m. 

Our membership is rapidly growing, but there 
are still vacancies for wireless amateurs on ap- 


plication to the Hon. Secretary, Mr. W. J. Bryce, . 


119a, Fishergate, Preston. 

Glasgow and District Radio Club. 
(Affiliated with the Wireless Society of London.) 
On November 10th, at a meeting in the Club- 

room, Mr. E. Snodgrass gave an interesting lecture 
on “Тһе Theory and Care of Accumulators.”’ 
The lecturer fully described the construction of the 
various types of accumulators, and explained with 
the aid of symbols shown on the blackboard the 
chemical actions which take place during charging 
and discharging. The necessary precautions to be 
taken were emphasised, and many valuable hints 
on the proper care of accumulators were given. - 

For those privileged to listen to Mr. Snodgrass, 
there should be no excuse for having their accumu- 
lators in anything but first-class condition. 

On the call of the Chairman, Mr. W. K. Dewar, 
а hearty vote of thanks was awarded Mr. Snodgrass. 

At а meeting held in the Natural Philosophy 
Building of Glasgow University, on November 24th, 
Dr. G. E. Allan delivered a lecture on ‘ Sound,” 
with special reference to analogies in wireless tele. 
graphy. The room was placed at the Club's dis- 
posal by the courtesy of Professor Andrew Gray, 
one of the Patrons of the Club, and between 50 
and 60 persons were present. The Chair was 
occupied by Mr. Eric Snodgrass, one of the Club's 
Vice-Presidente, who, on introducing the lecturer, 
apologised for the absence of the President, Mr. R. 
Watson, the latter being confined to his room 
through illness. 

The lecturer demonstrated how the pitch note 
depends upon the frequency, the volume, or degree 
of loudness, upon the amplitude of the vibrations, 
and the quality or richness of the sound upon the 
number of harmonics in & single wave. The limits 
of audibility were explained, these being between 
30 and 25,000 per second, but vary with different 
persons and ages. 

Reflection апа Refraction having been dealt 
with, the lecturer proceeded to explain Interference, 
including “ Beats." The beat phenomenon was 
illustrated by several methods which demonstrated 
clearly how two sounds of different frequencies 
produced audible beats. The beat-frequency in 
one case was adiusted by a sliding tube which was 
analogous to the variation of inductance in an 
oscillating valve circuit of & wireless receiving set. 
This, to many present, was the most interesting 
part of an excellent discourse. 

Dr. Allan concluded his lecture with remarks on 
Resonance, after having spoken for an hour and a 
half. | 

A very enjoyable and instructive evening was 
spent, and on the motion of the Chairman, Dr. 
Allan and his assistant, Mr. Cochrane, were accorded 
& very hearty vote of thanks, which was passed by 
acclamation. 

The Club's membership is growing steadily, 15 
new members having been enrolled recently. 
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Intending members can obtain particulars of the 
Club from the Hon. Secretary, Mr. Robert Carlisle, 
40, Walton Street, Shawlands, Glasgow. 


Burton Wireless Club. _ 

(Affiliated with the Wireless Society of London.) 

The ordinary fortnightly meeting of the Club was 
held at the offices of The Burton Daily Mail on 
Friday, December 3rd, Mr. A. Chapman presiding. 

The question was raised as to whether it was not 
desirable to extend the studies of the Club to other 
branches of science and engineering, instead of 
simply specialising in the study of wireless. It 
was thought that if such a suggestion were adopted 
the membership of the Club (at present between 
40 and 50) would be greatly increased. "The con- 
sideration of the matter was deferred for the present. 

Mr. T. W. Parkin, B.Sc., gave a very interesting 
lecture on “ A Few Technical Terms used in Wireless 
Telegraphy апа Telephony," which was followed 
by a discussion.—Hon. Secretary, Mr. R. Rose, 
214, Belvedere Road, Burton-on-Trent. 


БА Je LS ` чү” fA 
Members of the Glevum Radio and Scientific Society. 
Glevum Radio and Scientific Society. 

(A filiated with the Wireless Society of London.) 

The lecture arranged for Friday, November 26th. 
at the Royal Hotel, was postponed on account of 
notice being received respecting the Wireless 
Telephony demonstration on that date. 

A temporary portable aerial was erected in 
conjunction with a, 6-valve amplifier and loud 
speaker, and exceptional results were obtained. 

Signals were so good that many of the guests 
residing in the hotel were attracted to the meeting. 
and became so enthusiastic that three new applica- 
tions for membership were received, which brings 
our total senior membership well above 50, a most 
gratifying and encouraging result for such a newly. 
formed Society. 

The meeting terminated by the Chairman. 


"Mr. Courtenay Price, proposing a cordial vote of 


thanks to the Hon. Secretary, Mr. J. Mayall, for 
so kindly bringing the apparatus. Messrs. Hay- 
ward and Reynolds were also thanked for the use 
of & very good inductance. 

We regret to lose the services of Mr. C. Smith 
who was on our Committee, and who has left us to 
take up an important position outside the neigh- 
bourhood. Не leaves us with best wishes for his 
future welfare. 
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F. H. Corson, Esq., A. M.I.C.E., General Manager 
of the Gloucester Corporation Light Railway and 
Electricity Dept , has kindly agreed to accept the 
Vice-Presidency of the Society. | 

A highly interesting programme haa been.arranged 
for the winter session including demonstrations, 
practical and theoretical, on the following subjects : 
Wireless Telegraphy, and Telephony, Radiography, 
Tesla Coils, Microscopy, Photography. 

We are fortunate in possessing a complete 
X-Ray and high-frequency apparatus, and this, 
together with highly sensitive recording instruments, 
places us in a very favourable position for the study 
of Science. In addition to the above, interesting 
social events have been arranged. 

For particulars of membership and any informa- 
tion appertaining to wireless subjects will be 
furnished gratis to intending members.—Hon. 
Secretary, Mr. J. Mayall, “ Burfield," St. Paul's 
Road, Gloucester. | » 

Edinburgh Wireless Club. 

(Affiliated with the Wireless Society of London.) : 

At a Business Meeting of the Club, held on lst 
December, a number of interesting questions were 
discussed in regard to our future policy. 

It is particularly desired to raise the membership 
by a considerable number in order to extend the 
scope of the Club and to make its use more general 
both to the advanced experimenters and to 
beginners. | 

The Club apparatus at present available at ita 
headquarters consists of long and short wave 
valve reception sets, а seven-valve H.F. amplifier, 
and a large assortment of instruments suitable for 
carrying out experiments with both valves and 
crystals. 

While in every way satisfied with the progress 
which has been made, the members hope shortly 
to carry out further plans for the improvement of 
the Club. The Hon. Secretary would be glad to 
hear from gentlemen in Edinburgh and district 
interested in wireless and other relative scientific 
subjects, who would give the Club the benefit of 
. their knowledge and experience.— Hon. Secretary, 

Mr. W. Winkler, 9, Ettrick Road, Edinburgh. 


The Greenwich Wireless Society. 

А meeting was held on Saturday, November 20th, 
at the Royal Observatory, Greenwich, the Astrono- 
төг Royal, Sir Frank Dyson, in the chair, for the 
purpose of forming a local wireless society. Owing 
to the rapid growth of wireless it was felt that 
Greenwich should, in company with other districts, 
have its wireless society. The meeting was at. 
tended by &bout 40 gentlemen, апа it was agreed 
to form a society to be known as The Greenwich 
Wireless Society. It was decided that the annual 
subscription should be £1 ls., and the following 
officers were elected :—President, Sir Frank Dyson 
(The Astronomer Royal); Vice-Presidents, Prof. 
Fortescue and Mr. William Le Queux; Joint 
Secretaries pro tem., Arthur F. Bartle, 27, 
Kidbrooke Park Koad, Blackheath, S.E.3, and 


W. W. Burnham, 18, Blackheath Rise, Black- 
heath, S.E.; Hon. Treasurer, W. Fergusson, 
15, Ulundi Road, Blackheath, S.E.3; Acting 


Sub-Committee, H. Fergusson, Inst.-Commander 


Ainslie, R.N. The meeting closed with a hearty 
vote of thanks for the great kindness shown by the 
Astronomer Royal in allowing the meeting to be 
held at the Observatory, for taking the Chair, 
and for consenting to act as President. 

The joint Secretaries will be pleased to hear 
from gentlemen desirous of joining the Society. 


Exeter and District Wireless Society. 

A meeting took place at the Franklin Hotel, 
Fore Street, Exeter, on Friday, November 12th, 
when the above Society was formed and the officers 
elected. The rules of the constitution of the 
Society were drafted subject to ratification at the 
next meeting. 

The co-operation of all members is earnestly 
requested and the benefits of membership cannot 
then be overestimated. 

Months of hard work have resulted in perfect 
sets being made in our district, and we trust these 
experiences will be brought forward at some future 
meeting enabling experimenters to begin their 
work where others have left off. 

After the general work at the next meeting the 
Hon. Secretary will exhibit a 7-Valve High and 
Low Frequency Amplifier and show the astounding 
results which may be obtained by coupling-valves 
in cascade. 

Applications for membership are invited, and 
all interested should communicate with the Hon. 
Secretary, Mr. H. E. Allcock, 11, Richmond Road, 
Exeter. 

Luxembourg Radio Club. 

A meeting of the Club was held at 3 p.m. on 
November 7th. The meeting was opened by the 
President, Dr. R. Weckering, in the presence of 
40 members. 

After various business had been put before the 
meeting, Dr. Weckering was unanimously re-elected 
President. 

Mr. Jean Lagrance then gave a discourse entitled 
* An Historical Record of Wireless Telegraphy.”’ 
After the meeting, the members visited the station 
at the Ecole Industrielle et Commerciale, and also 
the private station of Mr. J. Wolff, the Hon. 
Secretary. 

York Y.M.C.A. Wireless Club. 

A very enthusiastic meeting of members of the 
York Y.M.C.A. and others interested in wireless 
telegraphy and telephony was held at the Y.M.C.A 
Headquarters, Clifford Street, York, on Wednesday, 
November 17th. The occasion was the opening of 
the “ Polaris " apparatus which has recently been 
installed. An address was given by Mr. Alfred 
Cooper, one of the keenest of local amateurs, and 
the liveliest interest was taken in the proceedings, 
particularly in the receipt of messages which came 
through with great clearness. It was unanimously 
decided to form а wireless club and to organise 
classes for tuition. Offers of help were received 
from a number of wireless men with considerable 
experience, and the club promises to be one of the 
most successful in the country. 


Tynemouth Y.M.C.A. Amateur Wireless 
Society. 
An auspicious gathering was held on November 
16th, at the Y.M.C.A., in connection with the 
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official opening of this newly-formed Amateur 
Wireless Society. 

Among those present were the President, ка. 
Burnett, Esq., the Vice-President, Wilfred Hall, 
Esq., J. Stanley Todd, Esq., and a large number 
of members and friends. 

In his remarks, the Chairman drew attention 
to the value of such a Society in fostering the 
experimental spirit, quite apart from the 
fascination of the science. Before calling upon 
Mr. Burnett to declare the Society open, the follow- 
ing messages of congratulations which were received 
by wireless from Poldhu, immediately before 
the opening, were read by the Chairman :— 
" Her Highness Princess Helena Victoria sends 
her cordial congratulations to the Borough of 
Tynemouth Y.M.C.A. on their newest development, 
and trusts that the after-war work will increasingly 
represent the full programme of the Y.M.C.A. in 
reaching the largest number of boys and young 
men.’ 

“ Greetings and congratulations to the men 
of Tynemouth through the new Wireless Society 
of the Y.M.C.A. May this section strengthen the 
unseen fellowship of the movement.—Kinnaird.” 

The Hon. Secretary, Mr. Leslie Sims, gave in a 
few words a brief outline of the proposed programme 
for the coming months, which includes lectures, 
demonstrations, etc. 


All communications to the Hon. Secretary, 


Mr. L. L. Sims, Y.M.C.A., Bedford Street, North 
Shields 
Loughbordugh Technical College Wireless 


Society. 

The Society will shortly be organised for evening 
classes in Morse and lectures. 

A wireless house is being built on the roof of 
the College. 

It is proposed to spend £100 on the first installa- 
tion of apparatus; all firms are therefore invited 
to send catalogues, etc., to the Hon. Secretary, 
Capt. F. Pamment, addressing him at the College. 


Croydon Wireless and Physical Society. 

The Society proposes a resumption of its activi- 
ties, suspended during the War. АП communica- 
tions to Acting Hon. Secretary, Mr. C. Harrison, 
11, Carlyle Road, East Croydon (please enclose 
stamped addressed envelope). 

The Society invites offers of demonstrations from 
manufacturers, etc., to include in their 1921 pro- 
gramme which is now being arranged. Meetings 
first Saturday evening cach month. 


Chiswick, Acton and District Amateur 
Wireless Association. 

The above Society which unfortunately has been 
held back owing to lack of & convenient, meeting 
room, has at last obtained accommodation in the 
district. 

On and after Thursday, December 2nd, the Club 
will meet at 7 p.m. every Thursday evening at Bel- 
mont Schools, Chiswick (close to Chiswick Park 
Station, District Railway). 

During the first two meetings a proper schedula 
of Club proceedings and arrangements will be 
drawn up, а new Committee formed, and the Club 
put on а proper working basis. 
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Several of the members now possess P.M.G. 
permits, and the majority of others are looking 
forward to the time when they will also have similar 
possessions. 

The Club caters for the budding enthusiast as 
much as for the experienced amateur, and short 
instructive lectures are to be held to initiate 
beginners. | 

Prospective members, whether beginners or 
otherwise, are cordially invited to attend any one 
of our meetings. Full particulars of membership 
may be obtained on postal application to the Hon. 
Secretary, Mr. C. W. Hirst, 58, Agnes Road, Acton 
Vale, W.3. 

Birmingham Experimental Wireless Club. 

On Wednesday, December Ist, the Club held 
its first meeting at the new Club-room во kindly 
lent by Mr. Briggs, the Principal of the City School 
of Wireless. With Mr. E. Hendon in the chair, 
a most interesting lecture was delivered by Mr. L. 
Dove on the subject of “ Test, Life and Behaviour 
of Dry and Wet Cells." The lecture was fully 
illustrated with voltage апа internal resistance 
curves, and actual results of experiments with 
flash-lamp batteries for H.T. working with valves 
were given for the benefit of members. 

The Hon. Secretary, Mr. A. T. Headley, of 255, 
Galton Road, Warley, near Birmingham, will be 
pleased to furnish all particulars of the Club, 
upon application. 


The Walthamstow Amateur Radio Club. 

At the meeting of the Walthamstow Amateur 
Radio Club on December Ist, Mr. Hardie, 
the Club's Secretary, read out an estimate from a 
local builder for the erection of the Club's aerial 
masts. After some discussion the estimate was 
accepted, and it is hoped that the aerial will be 
completed in & week or two. 

The Hon. Secretary will be pleased to enrol new 
members and all particulars of membership will 
be supplied on application to Mr. K. Hardie, at 
58, Ulverston Road, Upper Walthamstow, E.17. 

Merstham Wireless Club. 

A meeting of wireless experimenters will shortly 
be held for the purpose of forming an amateur 
Wireless Club in the district of Merstham. Will 
any reader whose wireless interest i8 centred about 
this neighbourhood kindly communicate with Mr. 
G. R. Wigg, Rockshaw, Merstham, Surrey, who will 
be glad of both co-operation and suggestion. 


Loughborough Technical College. 


Under the auspices of the Loughborough College 
Engineering Society a lecture on wireless telegraphy 
was given on Wednesday, November 24th, by Mr. 
Cole, of Messrs. The Marconi Wireless Telegraph 
Co., Ltd. 

The students attended in force, and for an hour 
and a half gave an attentive hearing. 

Mr. Cole demonstrated the history of wireless 
telegraphy from the early stages to the present 
time, and at the close, by means of а small frame 
aerial and a 6-valve receiver, signals were hear! 
through a loud speaker from Carnarvon, Cleethorpe: 
and Nauen. 

Mr. Driver, manager of the works department 
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of the College, gave welcome assistance in illus- 
trating the lecture by means of lantern slides. 

A vote of thanks to the lecturer was warmly 
accorded on the motion of Dr. Bramley, seconded 
by Captain Pamment, the organiser of the wireless 
section of the College. : 

All enquiries to be addressed to the Hon. Secretary 
Capt. F. Pamment, at the College. 


Blackpool and Fylde Wireless Society. 

A meeting of the Society was held on Thursday, 
December 2nd, at the Café Waldorf, Mr. Thomas 
Sharples being in the chair. А lecture was given 
by Mr. C. A. Goldwin on “ The Elementary Princi- 
ples of Wireless Telegraphy." Although the Society 
has only been in existence fora few weeks, the seating 
accommodation of the room was taxed to its utmost. 
The object of the lecture was to create an interest 
in wireless telegraphy, and to encourage beginners 
to take up this interesting study. Arrangements 
are now being made to secure permanent quarters 
where an aerial can be erected, and instruments 
installed. 'The Society hope at an early date to 
be able to settle down to serious experimental and 
research work. A vote of thanks was proposed to 
Mr. Goldwin for his instructive lecture by the 
Hon. Secretary, and seconded by Mr. F. Fish. 
Eighteen new members were enrolled at the close 
of the meeting.— Hon. Secretary, Mr. Lewis Pollard, 
209, Cunliffe Road, Blaekpool. 


Stoke-on-Trent Wireless Club. 

At а meeting of the Club on November 30th, an 
exhibition of members’ apparatus was held. The 
N.S. Railway Electrical Dept. Wireless Society 
paid a visit to the Club, and an interesting evening 
was spent. 

The Stoke-on-Trent Wireless Club has room for 


more members, and anyone in the district who is 
interested should apply for further particulars to 
the Hon. Secretary, Mr. G. H. Adams, 23, Park 
Terrace, Tunstall, Stoke-on-Trent. 


Luton Wireless Society. 

At an ordinary fortnightly meeting held on 
Wednesday, November 24th, Mr. L. Bird lectured 
on Static Electricity, giving interesting demonstra 
tions and showing applications in wireless. 

The licence applying to the Hitchin Road Boys 
School has been extended to the Society, and several 
members have received licences for the erection 
of receiving apparatus.—Hon. Secretary, Mr. W. F.' 
Neal, Hitchin Road Boys’ School, Luton. 

Ross-on-Wye Wireless Club. | 

A movement to form a wireless club at Ross-on- 
Wye is being conducted by Mr. R. S. Bates, c/o C. 
Elver, Esq., Yat Holme, Symond’s Yat, who is 
most anxious to hear from amateurs in the district. 


City and Guilds Wireless Society. 


At a recent meeting of some thirty students it 
was decided to form a wireless society at the City 
and Guilds ( Engineering) College, and the following 
officers were elected: President: Prof. G. W. O. 
Howe, D.Sc., M.LE.E.; Hon.:Secretary : Мг. Н. 


W. Baker; Hon. Treasurer: Mr. Н. Andrewes; 
Committee : Messrs. Warren, Wust, Giles and 
Swan. ' 


It is proposed that meetings be held, as far as 
possible, once a fortnight, and buzzer classes will, 
be started as soon as possible. 

Arrangements for affiliation with the Wireless 
Society of London are being made. All enquiries 
to be addressed to the Hon. Secretary at the 
College. 


AN AMATEUR RECEIVING STATION 


HE accompanying photograph 

shows a simply constructed 

amateur receiving set belonging 

to Mr. G. W. Hale, of Malden. 

The set consists of two arrange- 
ments for tuning, one for short-wave reception 
and the other for long-wave. 

For short-wave, tuning is made with a 
primary and secondary especially efficient on 
wavelengths between 120 and 1,100 metres ; 
finer adjustments are obtained with a small 
condenser, of a type similar to that described 
in The Wireless World of February, 1920. 
Three valves in all are used, two being for 
amplification. For long-wave reception, 7.e., 
wavelengths between 1,000 and 20,000 
metres, two inductances of the pancake type 
are introduced into the circuit. 

Mr. Hale asserts that good results are 


obtained with the set. Annapolis and New 
Brunswick being audible both day and night, 


when using one valve only. Reception is 


also good on the amateur wavelength of 
180 metres 
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Mr. G. W. Hale's meat set. 
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DIRECTION FINDING 


HOUGH we are apt to con- 
sider the invention of Direction 
Finders as the outcome of the 
war, the. question of directive 
wireless telegraphy is one that 
has engaged the attention of wireless engineers 
since the earliest days. In 1905 Marconi 
found that an L-shaped aerial gave a maximum 
strength of signal when the transmitter was 
placed in a line with the horizontal wire, and 
in an opposite direction to that of the free 
end. The practical application of this dis- 
covery was limited in the case of an L-shaped 
aerial, in that it was impossible to manceuvre 
the aerial into the best position for each set 
of signals received. 
The action of the Marconi directive aerial 
Is somewhat difficult to understand and hence 
the principles underlying directive reception 
-can be better understood by referring to later 
types of aerials. Let us consider the case of 
two vertical aerials placed a short distance 
apart, with the receiver connected between 
them. This type of directive receiver was 
introduced by $. С. Brown in 1899, and is 
sketched in Fig. 1. 


ium 
Fig, 1. 

Imagine a wave travelling towards the 
aerial in the direction indicated by the arrow. 
If the distance between the aerials is equal 
we can understand that the first aerial will 
have a maximum effect induced in it, while 
the eff.ct in the other will be “ out of phase. Е 

It would be as well here to define the 
exact meaning of phase for the benefit of 
those who are not conversant with alternating 
current th ory. 

Two current or e.m.f. waves are said to 


be in phase when the maximum value of one 
coincides 'exactly, in pu d time, with the 
maximum of the other. . 2 (a) will illus- 
trate the point clearly, kk d (5) shows the 
meaning of the words “ out of phase." 


Fig. 2. | 

It will be seen that the maximum value 
of one curve occurs at the same time as the 
zero value of the other. In the case of the 
two aerials spaced half a wavelength apart, 
a point at the maximum value of the wave 
will, at a given instant and time, strike aerial 1, 
while aerial 2 is acted on by a portion of the 
wave near the minimum value (Fig. 3). 

. Current will, therefore, flow through the 
receiver from No. 1 to No. 2. 

Now consider a wave travelling in a direc- 
tion perpendicular to the plane of the aerials. 
There will be no phase difference between 
the current in the aerials in this case because 
the wave will reach both aerials simulta- 
neously. The currents in the receiver due 
to both aerials will “ wipe out," so to speak, 
and no signals will be heard. 


Fig.8. 


Suppose now we mounted the aerials on 
a rotating frame, so as to gradually swing it 
round while signals were being received. 
‘The sound in the telephones would increase 
as the plane of the aerials coincided with the 
direction of the transmitter and would then 
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die away gradually as the plane finally became 
at right angles to the direction of transmission. 
By this means we could determine approxi- 
mately from which direction the signals were 
coming, but with this reservation :— 

If we stood in line with the aerials and 
transmitting station, it would be impossible to 
tell whether the station was situated in front 
or behind us. The effect of the incoming 
waves on theaerials would be thesame, whether 
the wave was travelling as in Fig. 1, or in the 
opposite direction. 

A method of overcoming this difficulty is 
to erect a third plain aerial at the receiving 
station and connect it to the receiving circuit. 
The effect induced in this aerial will be quite 
independent of the direction of transmission, 
but to the receiving circuit, the waves due 
to this aerial will either have an additive or 
subtractive effect on the waves due to the 
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. directional aerials. The phase of the two 
waves will either differ completely or not at 
all (Fig. 4). Now there will only be one 
maximum reading, and that when the first 
of the directional aerials is pointing to the 
side nearest the transmitter. 

In practice, however, the third aerial is 
usually dispensed with, as the cases where 
confusion of place arises are somewhat rare. 
For ships at sea, ambiguity of place is seldom 
likely to arise. 

The twin-aerial system of direction finding 
was further improved by Messrs. Bellini and 
Tosi in their “ radiogoniometer." 

This consists of two coils placed at right 
angles to one another, each coil being con- 
nected to a directive aerial. In the middle 
of the two oils is pivoted a third coil, capable 
of being ro:ated through an angle of 360°, 
and having a pointer and scale attached. This 


coil | connected to the receiving circuit 
(Fig. 

Tu directional aerials are in ihe form 
of two triangles (Fig. 6), about forty feet 
high. 

The action of the “ wireless compass," 
as it is termed, is easily understood from the 
preceding paragraphs. When the direction 
of the transmitter is in the same plane as 
one of the aerials, the coil connected to that 
aerial will have an oscillatory current induced 
in it, and if the moving coil is turned in a 


ECEIVER 


Fig. 5. 


parallel direction, the strength of received 
signals will be a maximum. If the direction 
of incoming signals changes to a plane at 
right angles to the previous one (in the case 
of a ship, if she turned at right angles to her 
previous course), the other directional aerial 
would be affected, and the moving coil would 
have to be rotated through 90° to obtain the 
maximum signal strength. 

F inally, let us take a case where the in- 
coming waves are at 45° to each aerial 
(i.e., they bisect the angle between them), as 
in Fig. 7. ‘The effect on both aerials will 
be the same, and if the moving coil is turned 
to a position midway between them, the 
strength of signal will be a maximum. At 
first sight it appears that we shall get another 
maximum value if the coil is at right angles 
to the incoming wave, as shown by the dotted 
coll in Fig. 7. ‘This will not be the case, 
however, because the current induced in the 
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“ back " part of aerial A will be out of phase 
with the curren: induced in the front part of 
aerial B. The two currents will be annulled 
in th» moving coil when it is placed between 
them, and thus zero sound will result. 


Fig. 6. 


Ап interesting point which might be noted 
here is that in practice it is sometimes custo- 
mary to note the minimum strength of signal, 
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and take the direction of the transmitter as 


being at right angles to this position of the 


coil. It is usually found that a difference"of 
two or three degrees make ап inappreciable 


Fig. 7. 


difference when listening to maximum signals, 
while the zero value is fairly sharply defined. 
Alternatively, two positions could be found 
at which the signal strength was the same, 
and the maximum taken as lying midway 
between these points. 


The CONSTRUCTION of AMATEUR 
WIRELESS APPARATUS 


A FRAME AERIAL RECEIVING SET—V. 
The H.F. Amplifier Panel—(contd.) 


ONTINUING from our last 
issue the next item to receive 
attention 15 the potentiometer ; 
this should have a resistance of 
approximately 250 ohms, and 
may be made in circular form after the style 
of the filament-resistance. The necessary 
resistance will be obtained by winding with 
No. 36 bare Eureka wire, which has a resist- 
ance of approximately 1 ohm per 3" length. 
A neat former can be made by using a strip 
of Bristol-board 4,” thick, 8" long, and 11" 
wide. ‘The resistance wire should be tightly 
wound on to the former, together with an 


ordinary stout cotton thread, slightly smaller 
in diameter than the wire. ‘This method of 
insulating the turns from one another, is much 
better than using covered or enamelled wire 
and rubbing off the insulation for the slider. 
A space should be left at each end of the 
former, and brass paper-clips fitted, to which 
the ends of the wire can be soldered. The 
average number of turns of wire per inch 
will be about 40, and if we use about 63” 
to 7" of the former, the resistan:e will be 
approximately 250 ohms. When the former 
is finished it should be securely mounted 
to the periphery of a wood block 21" diameter 
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and 1” diameter, by means of wood screws 
through the ends of the former. 

This block should be mounted to the panel 
by means of two wood pillars, 23" high, 
18” wide, and 1" thick. The block may be 
secured to the pillars either by means of wood 
screws passing right through the block, or 
by screwing a wood disc, 2$" diameter and 
i' thick, to the pillars, and then screwing 
the disc to the back of the block. The block 


should have a }” clearance hole through its 


centre, and should also have a large brass 
washer screwed to its top to act as a bearing 
surface. Secure the pillars to the base through 
the four holes in the centre of the bottom 
half of the panel. Fit a spindle and slider 
arm, as shown in Fig. 11. The first-named 
should be of 1" brass rod, 44” long, to one 
end of which is fitted a small ebonite or wood 
knob; the other end being screwed 1 thread 
for about { an inch. After placing the 
spindle in position, first fit a spring washer 
to.rub against the brass bearing surface on 
the potentiometer block, next fit a }" 
hexagon nut, then the slider arm and another 
nut. Lock the nuts so that there is just 
sufficient tension on the spring washer to 
give a smooth movement when turning. The 
slider arm should be made of flexible strip 
brass, and its tension adjusted so that while 
good contact is assured the wire is not likely 
to be cut. 

It should be noted that the centres of the 
spindle holes should be 1$" and not 1£", as 
given in Fig. 7, November 27th issue. 

The last item is the telephone transformer. 
This is mounted on the bottom right-hand 
corner of the panel, and is outlined in Fig. 11. 

'The following material will be required 


for its construction :—6 ozs. No. 30 S.S.C. 
copper wire, 3 ozs No. 44 S.S.C. wire, 4 ozs. 
No. 24 bare soft-iron wire, and two hard- 
wood end cheeks, 2j" square and j" thick. 
A small quantity of paraffin wax, }” rubber 
tube, and insulated tape, will also be required. 

Drill a 4” hole in the centre of each cheek 
and cut the iron wire into 24” lengths. Make 
up the core (with the iron wire) to a diameter 
of 4", and fit the end cheeks. Keep adding 
iron wire until the cheeks are firmly secured, 
after which insulating tape should be bound 
round the core. 

The No. 30 winding which we will call 
the secondary, is wound directly over the 
insulated core. A small hole should be drilled 
through one of the cheeks, just above the 
core, and the wire covered with a 
short piece of }” rubber tubing should be 
passed through the hole. The first two or three 
turns should be bound with cotton to take 
the pull on the wire, after which carry on 
winding, going from one side to the other 
and back, in even layers, until the 6 ozs. 
are used up. Windings should be made їп 
the same direction, and an even pull on the 
wire maintained. | 

It will be found easier to wind over the 
bobbin, i£., turn the transformer bobbin 
clockwise, feeding the wire through the finger 
and thumb — the reel of wire being 
mounted on a screw-driver held in a vice. 
The last turn should be finished with 
a cotton tie (to keep the winding tight), 
and the end taken through a hole in the 
cheek (the same side as the start) just above 
the winding. Wrap two or three layers of 
waxed paper round the secondary as this 
insulates one winding from the other and 
gives an even surface upon which to com- 
mence winding the fine wire. 

The primary winding should be wound 
in the same manner as the secondary, and the 
ends taken through the cheek opposite to 
that through which come the secondary ends. 
More care must be exercised with this winding 
than with the secondary as the wire being 
much finer is more easily broken, and the 
insulation rubbed off. Watch for bad places 
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in the insulation, where it will be necessary 
to cover the wire with a . mall piece of cotton 
wool. | ' 
When both windings are finished, the 
coritinuity of the circuits should be tested 
with a pair of telephones and dry cell, before 
waxing. The secondary winding will give 
amuch louder click, owing to its resistance being 
lower than thatof the primary. Both windings 


should give a click when the circuit is made, 


anda similar click when it is broken. If there 15 
a break in one of the windings a faint click 
will be heard when making, and'nothing when 
breaking the circuit. This is due to a small 
charging current, caused by the capacity effect 
of the broken circuit. A similar click is 
given if the cell and telephones are connected 
to one side of the secondary and one side of 
primary. If this test gives satisfactory results 
the transformer may be placed in a bath of 
melted paraffin wax, to impregnate the wind- 
ings, where it should remain for half-an-hour 
and then allowed to drain ; finish off with 
two or three layers of waxed paper. "When 
finished mount it on to the panel, taking care 
that it does not foul the potentiometer. 

When all parts are made ahd mounted, the 
panel may be wired up. 

For all H.F. amplifiers the connecting 
wires should be as short and direct as possible, 
a very good plan being to use stiff bare wire. 

Procure some No. 18 bare copper wire 
and make the connections as shown in Fig. 12. 
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All the joints should be soldéred—first of all 
tinning the screw heads and also the ends of 
the wire. Do not hold the solderinz-iron 
on the screw heads too long, otherwise the 
ebonite will soften and loosen the clips. Do 
not use any acid soldering paste, but use 


instead a flux of resin dissolved in methylated 
spirits. Acid flux will in time eat away the 
wire connection. When all joints are made 
test the continuity with the cell and tele- 
phones. Good joints will give sharp clicks— 
bad ones a continuous rumble in the phones. 
Where wires cross, place a piece of Cistoflex 
tubing over one of the wires to avoid short- 
circuits. | 
Note.—]n the November 27th issue the 
thickness of the ebonite panel was given in 
error as 2" ; it should have been }”. | 


TRADE CATALOGUES 


H. D. Sullivan.—The catalogue ' W.2." re- 
ferred to in our issue of October 30th, is now 
available. 

Economic Electric Co.— This firm of electrical 
engineers has recently published & new catalogue 
of wireless apparatus. 

The Edison Swan Electric Co. have recently 
sent us particulars of the *'Ediswan Acme Accumu- 
lator." These storage batteries аге of special 
design and would-be buyers of accumulators 
would do well to consult List No. BB179. 

Messrs. Radio Supplies, 12 to 14, Red Lion 
Court, Fleet Street, E.C., wish to bring to the notice 


of all wireless experimenters and amateurs that 
the list issued by the Firm is reprinted at least 
once a month, thereby insuring customers of buying 
at the correct prices. 


Messrs, Burnham & Co. have recently 
published a sectional catalogue of wireless apparatus 
suitable for amateur purposes. 


Waterman Pens. The makers of these pens have 
recently sent us an illustrated catalogue, which would 
seem to be full of suggestions for overcoming that 
perplexing question.—What shall the Christmas 
gift be ? 
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ANOT E. —This section of the magazine is placed at the disposal of all readers who wish to receive advice and 


information on matters pertaining to both the technical and non-technical sides of wireless work. 


Readers 


should comply with the following rules.—(1) Questions should be numbered and written on one side of the 


paper only, and should not exceed four in number. (2) Queries should be clear and concise. 


(3) Before sending 


in their questions readers are advised to search recent numbers to see whether the same queries have not been 


dealt with before. 


(4) The Editor cannot undertake to reply to queries by post. 
be accompanied by the full name and address of the sender, which is for reference, not for publication. 
will be answered under the initials and town of the corres pondent, or, if so desired, under a ** 


(5) All queries must 
Queries 
nom de plume.” 


(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


ZINCITE (Portsmouth) asks (1) What is the 
wavelength yn metres of а сой, 10” long, 13” wide, 
wound with No. 28 silk-covered wire. (2) Would 
the coil in question (1) be capable of receiving from 
the Eiffel Tower and other large stations in a circuit 
of which he gives the diagram. (3) For criticism 
of an aerial of which sketch is enclosed. (4) If the 
lead-in wires of an aerial used for crystal work must 
be of a high tension. 

(1) The wavelength of a coil depends оп the 
circuit in which it is included (except of course 
where the natural period of the coil itself is meant ; 
this information js of no value from your point 
of view). See answer to (2). 

(2) The coil in а standard P.M.G. aerial would 
tune to 1,700 metres, which is too short for Eiffel 
Tower. Apart from this your circuit 18 wrong ; 
see article in issue of September, 1919, regarding 
typical crystal circuits, 

(3) Quite satisfactory. 

(4) They must be well 
what you mean. 

D.D. (Haarlem) asks for a diagram of a wireless 
control apparatus similar to that on page 387 of the 
present volume, but simplified, only аатта and 
stopping of the motor being necessary. 


“a © he 


insulated, if that is 


MOTOR 
ONTRO 
WITCH 


Fig. 1. 


We suggest an arrangement on the lines of 
Fig. 1. The arrangement of aerial, coherer and 
decoherer is as before, but the relay terminals 
are connected only to the coil actuating the ratchet 
wheel E. This and the commutator F are as before 
on a common axis D. The commutator consists 
of a copper cylinder, into the circumference of 
which are inserted insulating strips, thus dividing 
it into equal segments of conducting and insulating 
material. The total number of segments is the 
same as the number of teeth in E, this being supposed 
even. The commutator is provided with a brush 
С, and а circuit is made or broken through the 
switch which controls the starting and stopping 
of the motor. A single dot will in this case start 
the motor if stopped, and stop it if running. 

' A.B.C. (Essex) sends sketch of a proposed 
valve (ranamitter, and asks (1) If circuit ta suitable. 
(2) What gauge wire to use, and what size formers. 


(1) The set is not quite suitable as shown, a 
condenser should be added as shown dotted in 


Fig. 2. 


The earth should also be as shown. 


Fig. 2. 


(2) About No. 10 wire would be suitable. We 
are afraid we cannot give the size of formers 
without knowledge of the required wavelength, 
which you do not state 

G.D.D. (Bishop's Stortford) encloses diagram 
of a single-ralve receiver with a crystal in the plate- 
circuit. for rectification purposes and asks (1) If 
the circuit is correct for receiving spark and C.W. 
(2) What is the inductance of his АЛГА. which is 
127x 31"7 wound with No, 28 enamelled copper 
wire, 4” being left unwound at cach end. (3) With 
reference to his licence, which is to use a receiving 
set without valres, how many cireuits (8 il necessary 
to furnish to obtain authority to use valves, (4) 1] 
a 20 ft: lead to a water-pipe will be too long for an 
earth. | 

(1) It isa very doubtful policy to connect a crystal 
in the plate-circuit of your valve. You should 
include a tuned circuit and place your detector- 
circuit in parallel with the condenser. See issue 
of September 18th for diagram of such a circuit - 
(Crystal Receiver with \ 'ulve Magnifier). 

About 116.000 inhys. 

(3) Only one circuit i$ necessary. 

(4) It should not spoil reception completely, 
but may weaken signals. 

E.C.S. (Thornton Heath) encloses a diagram 
for criticism, He asks further—(1) With reference to 
his telephone. transformer which has two terminals 
unlettered and two marked IS and OS, should the 
unlettered terminals be connected to telephones. 
(2) What ranges he might expect to get without any 
inductance.. (3) To what wavelength. could he load 
it to receive efficiently, (4) Jf 50 to 70 bis H.T. 
will ora ай Fit with N24 valves. 
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You give no indication of the nature of your 
intervalve transformers, but as far as we can 
understand them your circuits are diagrammatically 
correct. The capacity of your tuned circuit con- 
denser (-001 mfds. ) is too large ; better. -0003 mfds. 
Your last valve should be a Q or your present one 
provided with a grid condenser and leak. А 
potentiometer for the two amplifying valves is 
advisable. 

(1) We do not know. The resistance winding 
should be in the valve circuit. 

(2) With -001 mfds. up to 3,600 ms. 
«0003 mfds. up to 1,900 ms. 

(3) You cannot receive efficiently on a much 
higher wavelength than those given. More turns 
are required on the loop. бее diagram on page 185 
of the June 12th issue. 

(4) Yes, with negative potential on the grids of 
the valves. 

CARBORUNDUM (Monkseaton) asks (1) In 
а P.M.G. aerial is it necessary for the length of the 
earth lead and the length of the down-lead to be deducted 
from the 100 ft. allowed. (2) In purchasing apparatus 
from friends, 1s it necessary to have a permit from 
the P.M.G. (3) Is it necessary to produce a licence 
before or after erecting a receiving station. 

(1) The down-lead should be deducted, 
we believe not the length of the earth lead. 

(2) Yes. 

(3) Before erecting the station. 

ARDENT (Llantwit Vardes) encloses circuit 
for criticism. and asks (1) Is the circuit suitable for 
use with honeycomb type coils, and if so, could C.W. 
be dispensed with without affecting the efficiency 
of set. (2) Should fixed capacities be placed across 
the primary windings of the tntervalve transformers. 
(3) When using 1 Ө and 2 V24 valves or 1 R in place 
of ©). these transformers should be air or iron cored. 
(4) Should resistances be placed in series between 
H.T. battery and primary of the transformera, also 
between Н Т. and plate of 3rd valve, and if so what 
values, 

The Q valve is unsuitable for rectification ‘with 
grid condenser and leak, except with very high 
H.T. which would not be suitable for V24 valves, 
Better omit condenser and leak, or use an R valve 
in place of the Q. as you suggest. The telephone 
transformer should be situated on the positive 
side of the H.T. battery, and not in the common 
circuit of the three valves. А by-pass condenser 
(003 mífds.) is required from the common point 
of the reaction coil and the first transformer to 
earth. (N.B.—Grid condenser and leak method 
applies to both spark and C.W.) 

ANONYMOUS (Preston) asks (1) Who are 
SAG and RAF. (2) When will the new Year- Book 
come out with the up-to-date 4-letter calls. (3) For 
a description of the peculiarities of Q, R. B, and V24 
еы or for a reference to past articles describing 
these. 

(1) These stations are unknown to us. 

(2) Probably in February of next year. 

(3) We regret we cannot refer you to past 
articles, and it is clearly impossible to treat such 
a subject adequately in these columns. Q valve: 
Used for rectification with 50 volts H.T. on lower 
bend of characteristic. Grid connected to negative 
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of filament.  Amplifies with 200 volts? Н.Т. ; 
can also be used as grid.condenser rectifier at 
this voltage. R. valves— Used as amplifier, as 
grid condenser rectifier with 75 volts H.T. ; will 
also rectify on top bend of characteristic. For 
amplification, slight negative potential on grid 
desirable, or less H.T. voltage can be employed. 
Good oscillator. B. valve:— Similar to R. valve 
but harder. Can be used as generator of more 
powerful oscillation for wireless telephony by 
employing about 400 volts H.T. V24 valve:— Can 
be used with 24 volts H.T. Particularly useful 
for high resistance transformer amplifiers. Requires 
more reaction than previous valves to generate 
oscillations. 


F.J.M. (W. Hampstead) asks (1) How wili 
an ordinary buzzer transmit if base line ts 25 ft. 
(2) What is the lowest resistance telephone-receirer 
that can be used. 

(1) Impossible to give a definite figure, so much 
depending upon local conditions, the buzzer, 
and the amplification at the receiving end. With 
considerable amplification you might possibly 
cover some hundreds of yards but without amplifica- 
tion we doubt if you would cover a hundred yards 
with such a short base line. 

(2) For use in this way, telephones with a re- 
sistance not less than 100 ohms. will be suitable. 

B.K.E. (Seacombe) asks (1) 7f an aerial ax 
in Fig. 3 will be efficient. (2) If the effective 
height of the aerial is 75 ft. or (3) Is the proximity 
of the roof detrimental. 


Fig. 3. 


(1) An aerial of this type is certainly not very 
efficient for various reasons, as the bend back at 
B —, and the screening due to the house. We 
cannot say how bad it is, however, without know- 
ing the dimensions of the various parts which you 
do not give. 

(2) The mean effective height would certainly 
be less than 75 ft., the height of the highest point. 
It would probably be somewhere round half this 
figure. oe A 

(3) The detrimental effect of the roof will be 
considerable if there are only a few feet between 
it and the aerial. 

E.W.A. (London) encloses specification of his 
receiver and asks (1) For the best connection of a 
val ve detector to his set. (2) The necessary alterations 
or additions for increasing the wavelength to, say, 
2.000 metres. (3) The approximate ranges using a 
atandard P.M.G. aerial 30 ft. high. (a) With 
crystal only. (b) With valve. 
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(1) See Fig. 4. The part of the sketch on the 
left of the dotted line constitutes your original 
apparatus. 

(2) Add -inductance to both open and closed 
circuits. This may be done by inserting separate 
coils in series with your existing primary and 
secondary inductances. You do not state sizes or 
values of the latter so we cannot give any exact 
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information. Your best course is to go on adding 
inductance until you get the required amount. 

(3) It is impossible to say, ав во much depends 
upon the workmanship of the set, the proficiency 
of the operator, and many other things. 

Е.В. (Bradford) asks (1) If we can recommend 
a good instruction book on the making and use of 
a wireless telegraph set. (2) For the connections of 
the rotary studded disc in the Marconi system of 
high-frequency production, and if it is true that 
frequencies from 1 to 100,000,000 can be obtained 
by thia method. (3) For any properties (electrical or 
chemical) of the substance Pitch Blende (used in 
rudium extraction). d 

(1) Follow the constructional articles in The 
Wireless World. 

(2) Connections are as given in Fig. 5. 


TRANSFORMER 


Fig.5. 


The írequency of the H.F. produced, depends on 
the values of the capacity and inductance of the 
circuit. The efficient limits of Н.Е. are about 
50,000 to 2,000,000. The discharge-frequency 
depends on the number of studs and speed of disc, 
and is of the order of 600. 

(3) Pitch-blende is a mineral of rather complex 
nature, the greater part of which consists of an 
oxide of uranium of constitution probably UO, 
2(UO,). It contains also minute traces of radio- 
active substances. In view of the latter constitu- 
ents the mineral possesses very slight radio-active 
properties, but we are not aware of any other special 
electrical properties associated with it. 


FED UP (Sydenham) describes his receiver 
with which he states he has heard nothing ; he asks 
(1) For our views on the above.: (2) If in the circuit 
shown (Fig. 6) il із correct to tune :—(a) So that the 
product of the aerial ca pacity, and the sum of the aerial 
inductance, and the inductance of AB is equal to 
the product of the inductance BC and the capacity 
DE shunted across it, both products corresponding 
to the required wavelength: or (b) so that the induc- 
tance BC and the sum of the aerial capacity and the 
capacity DE. dt 


B E 
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(1) We have read your description closely and 
can see no reason for your getting no signals. 
Your gauge of wire is small, and, as you suggest. 
the insulation may be faulty. Have you tested 
various parts of your apparatus ? 

(2) Your suggestion (a) is more nearly correct 
than (6). It is clear that as the inductance AC 
is included in the circuit BACDE, and not in the 
aerial circuit, these two must be regarded as distinct 
circuits, being in fact a pair of oscillating circuits 
coupled together by an auto-jigger. In this case 
the wavelength of the two circuits together is not 
the same as that of either by itself, only approaching 
it when the coupling is very weak, ?.е., when AB 
is very small in comparison with BC. 

C.F. (St. Annes-on-Sea) asks (1) What will 
be the capacity of a home-made pocket accumulator, 
4 volts, two plates in each cell, each plate having an active 
surface of 15 square inches. (2) If it is possible 
to make an oil condenser using zinc plates, and if 
so what size and number of plates for a capacity of 
-0003 mfds. (3) What is the best oil for the above. 
(4) If it is possible to convert 240 volta D.C. down to 
a lower voltage, say 20 to 50 volts, for general testing 
pur poses. 

(1) We cannot say exactly ; if 15 square inches 
is the area of each side of each plate, probably 
about 8 amp. hours ; if 15 square inches represents 
the area of both sides of a plate, about half this. | 

(2) Yes, but we do not recommend it. The 
dimensions will depend on the use for which it is 
required—-if for reception, the plates may be as 
close as they can be arranged without touching. 
If for transmission, space about 1/10th inch for 
each 1,000 volts. 

(3) Any good mineral oil, dry. and of fairly 
high flash point will be suitable. 

(4) Unless you use an expensive motor generator 
set you can either drop some of the voltage by 
means of a resistance, (e.g., lamps), which is most 
convenient if you want currents of 1 amp. upwards, 
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(of resistance about 


or else use a potentiometer 
say less than 


1,000 ohms), if small currents, 
} amp. are required. 

С.А. (Liverpool) states that he has been warned 
by the P.M.G. not to use a radiating receiving 
circuit on account of his proximity to GLV, and asks 
(1) For a diagram of a good combination for a crystal 
detector. (2) For a diagram of a good non-radiative 
circuit with 2 valves and crystal rectification for spark, 
C.W. and telephony. (3) With reference to his 
diagram of an aerial, what would be the best height 
at the chimney end. | 

(1) See article in issue of September 18th. 

(2) You should use a separate heterodyne. 
This will ensure that there is no radiation, and 
will very much improve your set in point of selec- 
tivity, though you have to employ an extra valve. 
Fig, 7 shows one possible arrangement. 


3) Broadly speaking, the higher the better. 

RAH, (Nottingham) asks (1) If a telephone 
transformer can be used with crystal set. (2) 1] 
an ordinary telephone induction coil could be easily 
altered to make a telephone transformer for tele phones 
of 1,000 ohms ; if so, how. (3) What range hot 
wire ammeter would he need for his aerial-circutt, 
using а 1” spark сой. (4) Which of two sketched 
aerials is the better. 

(1) Certainly. Е 

(2) No; primary would have too low a resistance. 
In any case a telephone transformer, however well 


Fig. 8. 
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proportioned, is of doubtful utility with telephones 
of as high resistance as 1,000 ohms. 

(3) We cannot say exactly without more data 
with regard to the set, but a range of 0-1 amps. 
will probably be suitable. 

(4) Neither is at all good. If at all possible we 
should prefer as in Fig. 8, raising the height of 
mast as much as you can. 


BOTHERED (Bayswater) sends a sketch of a 
receiver and asks (1) For criticism. (2) If we can 
recommend. other gauges of wire for the coile. (3) 
If we can recommend a coil to receive FL without any 
tappings or condensers, good tuning not essential. 
(4) If there are any amateurs with transmitting 
licences near him. 

(1) and (2) The type of receiver—a two tuned 
circuit type—should be satisfactory. We regret the 
samples of wire sent have got mislaid, (all samples 
should be very firmly fixed to covering letters). 
We should have thought that you were hardly using 
large enough coils in either circuit, but as your 
tuning appears all right we should recommend 
not altering the windings unless you wish to receive 
longer wavelengths. The set should be efficient 
up td about 3,000 ms. with suitable coils. 

(3) A coil 9" x 6" wound with No. 24 should be 
satisfactory with a P.M.G. aerial. 

(4) See paragraphs headed Amateur Call Signs 
as from October 16th issue. 


'" DOT " (Dorchester) sends a sketch of a 
proposed transmitter, using an ignition cow and 
auto-coupled circuits. She asks: (1) How far she 
could transmit. (2) If connections are right. (3) If 
not, could we publish connections. 

(1) The connections are quite correct, but you 
will not get satisfactory tuning or range with а 
transmitting condenser as small as you suggest ; 
the capacity is about -0005 mfds. For a set of this 
type you should try capacity at least 6 time: as 
big. Preferably immerse your condenser ir 'n- 
sulating oil. 


SHARE MARKET REPORT. 


Business has been very quiet in the Wireless 
Group during the last fortnight. Prices as we go to 
press (December 16th) are :— 


Marconi Ordinary £2-8-9 
5 Preference .. £2-7-6 
е Inter, Marine £1-5-0 
n Canadian 1-0 
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WIRED WIRELESS TRANSMISSION 


By РнилР R. Coursey, B.Sc., 


N the transmission of messages from 

. place to place by the ordinary methods 

of wireless telegraphy and telephony, the 

transmitting apparatus, of whatever form 

it may be, serves to establish high- 
frequency oscillatory currents, modulated by 
telephone transmitter or by key, in accordance 
with the signal to be sent. These high- 
frequency oscillatory currents, as is well 
known, are the means of setting up electro- 
magnetic waves, which are radiated through 
the aether from the aerials of the transmitting 
station. In ordinary radiotelegraphic trans- 
mission on earth these waves are not able 
to spread out uniformly round the transmitter 
as they would were the sending station an 
isolated point in space separated from other 
material electrical conductors. It is indeed 
fortunate that this is so, as owing to the 
sending and receiving stations being located 
on the earth's surface much more effective 
signalling is possible over long ranges than 
would otherwise be the case The conduct- 
ing earth's surface, in fact, serves as a guide 
for the radio waves. 

The reason for this fact can easily be seen 
if the mechanism by means of which the 
waves are set up by the transmitting aerial 
system is considered for a moment. The 
electrons oscillating in the aerial wires carry 
with them in their motion the ends of the 
electrostatic lines of force to which they 
are always attached. ‘The ends of these lines 
rest on the conducting aerial wires, and the 
wave becomes detached from the sending 


A. M.I.E.E. 


aerial when the ends of these lines of force 
move downwards on to the surface of the 
earth surrounding the station. In the propa- 
gation of the waves from the sending station 
the ends of these lines of force on the earth's 
surface move along it as the wave is pro- 
pagated outwards from its source. In a 
sense, therefore, we may say that the waves 
are guided by the conducting surface of the 
earth, and they can in fact be so guided 
along any electrical conductor. A wire 
between the two stations provides an excellent 
guiding means of this type. 

The main difference between radio trans- 
mission of the ordinary type with the earth 
as the guide, and this special type of trans- 
mission with a wire as guide, is to be found 
in the reduction of energy necessary at the 
sending station in the latter case, for signalling 
over a given range between the stations. 


"Ihe reason for this difference lies in the 


localisation of the energy sent out from the 
transmitter into one single direction only 
instead of allowing it to spread out in all 
directions round the sending aerial. ‘This 
case of wire guiding of the radio waves may 
thus be likened to ordinary radio transmission 
with an ideally perfect directive sending 
aerial. Receiving stations in other directions 
will under these conditions hear nothing of 
the signals passing between the two stations 
concerned. 

Since radio-receiving apparatus is extremely 
sensitive to minute impulses of the frequency 
to which it is tuned—particularly if a valve 
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detector is employed with regenerative ampli- 
fication and beat reception—the importance 
of this method of wire communication lies 
in the possibility of establishing communica- 
tion between the two stations, even if the 
intervening line wire is, electrically speaking, 
in a very poor condition. А line that for 
ordinary telegraphic work would be too leaky 
to be used at all will be found quite workable 
for radio-frequency transmission. "This in 
itself is a considerable advantage, but with 
it must be coupled the possibility of trans- 
mitting a number of messages—either tele- 
graph or telephone simultaneously—along 
the same line by using a different “ carrier- 


wave frequency" for each. Not only so, 
but these multiple transmissions may be 
superimposed upon the line without interfer- 
ing with its ordinary use for telegraphy or 
telephony by the usual wire methods. 
Turning now to the more practical side 
of the subject, the apparatus used consists 


F 2 


practically of an ordinary wireless transmitter 
and receiver at each station, but of quite 
small power. When  "'wired-wireless ” 
methods (as they are generally called) were 
frst introduced, the type of apparatus avai'- 
able was very different from what may be 
used to-day. Damped wave transmission 
was almost exclusively employed, so that the 
first transmitters used a buzzer as the source 
of the necessary oscillatory current, a tuned 
circuit being shunted across the buzzer con- 
tacts їп the usual way. Crystal detectors 
were employed for reception. 
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In Fig. 1 is shown a schematic arrange- 
ment of one of these circuits in its simplest 
form, so as to indicate the essential elements 
rather than the practical details. 

In this diagram УУ, and W, represent the 
lead and return wires of, sav, an ordinary 
telephone circuit between two stations A 
and B. Across these lines at each end 
“ repeating coils,” or transformers, T, Ta 
are joined for coupling the lines to the ordinary 
telephone instruments. In series with the 
lines additional coupling coils, L, and L,, 
are inserted, "These are generally air-core 
coils of a few turns only, since they have 
to deal with high-frequency currents. Their 
presence in the circuit will not interfere with 
the ordinary telephonic transmission to any 
appreciable extent, since for currents of tele- 
phonic frequencies their impedance will be 
quite negligible. 

Coupled inductively with L, is the coil 


La, which in conjunction with the condenser 


1. 


C, forms the main oscillation circuit of the 
radio-frequency transmitter. Oscillations are 
established in this circuit by means of the 
buzzer Bz which is excited by the battery 
B, in series with the signalling kev К. 
Across the windings of the buzzer is shunted 
the non-inductive resistance R, which serves 
to absorb the extra e.m.f. due to the self- 
inductance of the magnet windings, thus 
eliminating the spark at the contact and 
giving a cleaner and quicker interruption of 
the circuit, enabling stronger oscillations to 
be set up. Ву means of the coupling L4 L, 
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the energy of these oscillatory currents is 
transferred to the line wires, from which it 
is picked up again at the receiving station by 
the detector D. This detector, in series 
with its telephone receiver T is shunted 
across an oscillation circuit L, C, tuned to 
resonance with the oscillations set up by the 
transmitter. This resonance circuit is coupled 
to the lines through the coils L, L, in a 
very similar manner to an ordinary wireless 
receiving circuit, the coil L, representing 
the coupling coil used in the aerial circuit 
with the ordinary arrangements. 

The function of the condensers C, and 
C, remains to be explained. As far as the 
ordinary telephonic transmission along the 
lines is concerned these condensers are not 
required, and if their capacity is small they 
will not interfere with such transmission at 
all, but as regards the high-frequency currents 
from the coil L, they act as a bypath shunt 
to the windings of T, and T} such shunt 
having a very much -lower impedance to the 
radio-frequency currents than have .these 
windings. As a result almost the whole of 
the high-frequency current will pass through 
the condensers, and an unappreciable amount 
through the transformer windings. The 
impedances of these windings will therefore 
not seriously damp out the strength of the 
oscillations, as they would were no condenser 
shunts provided. 

The transmission of radio-frequency signals 
in this manner along telephone lines will not 
in any way interfere with the use of these 
lines for ordinary telephonic purposes, nor 
will their use for telephonic transmission 
hinder their employment for radio work, as 
we have just seen. As a matter of fact in 


practical working the circuits are not usually 
so simple as would appear from the above 
diagram, as some kind of filtering circuits 


are required to prevent any of the low- 


frequency telephonic transmission from pene- 
trating into the radio-frequency receiving 
circuits. Some such filtering circuits are 
also required when two-way and multiplex 
transmissions are concerned, in order to main- 
tain the separate frequencies quite distinct 
from one another. 

For two-way working two different fre- 
quencies must usually be employed—one for 
transmission from A to B, and another for 
signalling in the reverse direction. The 
radio-frequency apparatus sketched in Fig. 1 
will thus be duplicated, so that at each end 
of the line both a transmitter and a receiver 
are installed. “The use of different frequencies 
for signalling in each direction, in conjunction 
with the tuned circuits at the receiver, enable 
the currents of different frequency to be 
sorted out, so that each receiver is affected 
only by its appropriate transmitter. 

The advent of practical thermionic-valve 
apparatus enabled great strides to be made in 
the development of this type of communica- 
tion, as by using the continuous waves from 
a valve generator radio-frequency telephonic 
as well as telegraphic transmission is possible, 
while, further, the greater sensitiveness of 
the modern 3-electrode valve-receiving appa- 
ratus enables much greater ranges to be accom- 
plished with a smaller expenditure of power 
at the transmitter. We shall return to a 
consideration of modern practical installations 
in a later article. 


(To be conttnued.) 


PRIZES FOR AMATEURS 
FURTHER OFFERS FOR TRANS-ATLANTIC ACHIEVEMENT. 


As we go to press we learn that further offers of prizes in connection with the above 
test have been made by Messrs. Burnham and Co., Deptford, and by Messrs. 


Halliwell and Good. Ltd., Manchester. 


Further particulars will be given in our 


next issue. 
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THE ALEXANDERSON | 
HIGH FREQUENCY ALTERNATOR 


By E. Brakg, A.M.LE.E. 


O make the electromagnetic 

waves which are employed in 

wireless telegraphy it is necessary 

to set up in the transmitting 

aerial alternating currents of 
extremely high frequency, these being 
generally known as high-frequency oscillating 
currents. Regarding 20,000 metres as 
(roughly) the longest wave used for commer- 
cial, or everyday, radio work, and 300 metres 
as the shortest, the fact emerges that for the 
production of these wavelengths and those 
of the intermediate orders we must employ 
oscillations of frequencies varying from 15,000 
per second to 1,000,000 per second. No 
ordinary dynamo is capable of delivering 
current at a frequency anywhere approaching 
even the lower of these values. 

Up to about 1914 most wireless communi- 
Cation was effected by means of damped 
‚ waves produced by the discharge of a spark, 
but although the "spark" systems have 
done yeoman service and are, indeed, still 
largely employed, ** continuous " or undamped 
waves are rapidly approaching the premier 
position, not only because their use permits 
of greater selectivity in receiving instruments, 
but because they are essential to wireless 
telephony and, moreover, are produced with 
much simpler and less bulky apparatus. 
It is not, however, the purpose of this article 
to discuss the case of Spark v. С.Й/. 


\ 


In spite of the fact that the “arc " systems, 
the Marconi “timed spark” system and 
the thermionic valve transmitter are all 
hard at work on the world’s high-power 
stations, the idea of producing oscillating 
currents by means of a machine built along 
the lines of the ordinary power house dynamo 
is very attractive, and the machine invented 
by Mr. E. F. W. Alexanderson, Chief 
Engineer of the Radio Corporation of America, 
is one of the several successful attempts to 
cope with the problem. Before examining 


KA 
? 


Z 


Fig. 2. 


the alternator in detail we may proftably 
consider the electromagnetic principles upon 
which its design is based. 

GENERAL PRINCIPLES. 

A magnetic field which is changing in 
strength—such as one which is being built 
up round a wire or which is collapsing upon 
it,—will set up an electromotive force in a 
conductor suitably placed within it. ‘The 
direction of the e.m.f. will be at right angles to 
the direction of the field. Changes in the 
strength of the magnetic field between the 
poles of an electromagnet may be caused by 
altering the strength of the current passing 
through the windings of the magnet and as 
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the pole faces are conductors in a plane at 
right angles to the direction of the magnetic 
field an e.m.f. will be set up in them and will 
originate eddy currents. 

There is, however, another method of alter- 
ing the strength of the magnetic field, of 
which advantage is taken in the design of the 
Alexanderson alternator. 'The introduction 
of iron into a magnetic field reduces the 
resistance (called reluctance or reluctivity) 
of the magnetic circuit ; in other words, 
the magnetic field becomes concentrated. 
Therefore, whilst the iron is entering the 
field as at A in Fig. 1 an em.f. will be set 
up at right angles to the direction of the field 
and to that of the motion of the iron, as a 
result of the changing field strength. If 


SLOTS FELED WITH 
PHOSPHOR - BRONZE 


Fig. 3. 


the iron passes across the field and, finally, 
out of it, as at B in Fig. 1, the field strength 
will increase to a maximum and then gradu- 
ally decrease to its original value. The 
resultant e.m.f. will follow a similar cycle, 
and, unless special precautions are adopted, 
eddy currents will exist in the pole faces. 
"The Alexanderson machine primarily depends 
for its action upon the utilisation of the e.m.f. 
set up by the movement of magnetic material 
—chrome-nickel steel—across a magnetic 
feld. 
DeEscRIPTION OF PARTS. 

The Rotor. 

The revolving part of the machine takes 
the form of a chrome-nickel steel disc of 
peculiar shape. (See Fig. 2.) As it has 


to revolve at an enormous velocity the 


disc is shaped as shown in order to equalise, 
for the greater part, the internal strains set 
up by centrifugal force. "The disc is driven 
at a velocity of 20,000 revs. per minute 


by a driving motor working at 2,000 revs. 
per minute, coupled to a double helical gear. 
Round the'edge of the disc, and about 4" 
apart, are cut 300 slots (see Fig. 3), the pecu- 
liar form of which is shown in cross-section 
in Fig. 2. It is important to note that 
by this means the periphery of the disc is 
provided with 300 spokes, each 4” wide 
(see Fig. 4), in which the slots are shown 
blank and the spokes shaded. In order to 
reduce the wind resistance the slots are filled 
up with a non-magnetic metal such as phos- 
phor-bronze, the material being brazed into 
the disc. This does not affect the action 
of the machine, and the disc may be regarded 
as toothed, the teeth being the shaded parts 
of Fig. 4. Each tooth can be considered 


analogous to the piece of iron (A and B) of 


Fig. 1. 
The Stator. 

Considering now the arrangements made 
for the provision of a magnetic field for the 
above-described teeth (or spokes) to cut, let 
us refer to Fig. 5, which is a cross-section 
diagram of the alternator. The armature 
is made up of two separate parts, А and B, 
which form the greater portion of the frame 
of the machine. When these are assembled 
and the franiework is completed by the addi- 
tion of the portion of the outer frame shown 
shaded (F in Fig. 5) there is left a space, S, 
for the field coils, C, which, when energised, 
create a constant field across the gap between 
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the two armature parts and therefore through 
the slotted part of the disc D. 

Thus far we have described the arrange- | 00 Fg. 
ments for the provision of two out of the m 


three essentials, (1) a magnetic field, and (2) is laminated and provided with 600 radial 
slots in each of which is placed one conductor. 
The conductors are joined in series, and each 
pair (а and 4) forms a complete loop, so that 
for every loop there is one rotor spoke. Fig. 7 
indicates the manner in which the conductors 


а а al Ы a al b 
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Fig. 5. 
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masses of magnetic material to pass through 
the field. Next we come to the winding of 
the stator. 'The face L in Fig. 6, which 
is a separate drawing of A or B of Fig. 5, 


AMPLIFIER COIL 
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Fig. 8. 
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are joined. The distance between the rotor 
and the laminated stator faces is adjustable, 
but is generally maintained at about a milli- 
metre. It should now be clear that upon the 


revolution of the rotor and the production 
of the sinusoidal e.m.f.’s in the armature 
windings resulting from the rhythmic in- 
crease and decrease of the held intensity 


across the air-gap, alternating currents will 
flow in the armature windings. For an 
Increasing magnetic held. will produce a 
current in a direction opposite to that of the 
current produced by that field when decreas- 
ing, so that in the particular machine described 
here there will be 300 alternations per 
revolution of the rotor. If, then, the rotor 


Wireless and the Stock Exchange.— For the 
first time in the history of Wall Street the wireless 
telegraph supplanted the ordinary telegraph lines 
on December 14th in the carrying on of stock 
market operations between New York and Chicago. 
The wire lines were disrupted by a storm early 
in the morning of that day. and during the final 


moves at 20,000 r.p.m., we get a frequency 
of 100,000 cycles. 


Fig. 8, re-drawn from an illustration 
in The Wireless Age, shows the scheme 
of the connections of е alternator . 
circuits. 

Fig. 9 is a photograph of a 200 k.w. 


Alexanderson alternator with its driving 


motor, as installed at the New Brunswick 
station in 1918, and which has given consis- 
tently satisfactory results. The alternator 
is run at an output of 80 k.w. giving an 
aerial current of 400 amperes, although the 
machine is capable of supplying 600 amperes 
to the aerial. The normal wavelength 
emploved is 13,600 metres. 


hour of trading on the New York Stock Exchange 
W. J. Wollman & Co. conducted business with 
Clement, Curtis & Co., of Chicago, by wireless. 

After the close of the stock market the operations 
by wireless were checked over the private wire 
between New York and Chicago, and it was found 
that not a single mistake had been made. 
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AN AMATEUR VALVE-RECEIVING 
STATION 


Ву J. H. 


HE following is a description 
of an experimental receiving 
station, and as a good deal of 
the apparatus is home-made, a 
description of the various 
rrangement$ may be of interest. 

The amplifer consists of four Type V24 
valves, the first for high-frequency 
amplification, which 15 resistance-coupled, 
the second for rectification, and the last 
two for note magnification. The plate- 
resistance used with the first valve consists of 
about }” of paper soaked in Indian ink, and is 
approximately, 100,000 ohms, the necessary 
leak from the grid of the second valve being 
made in a similar way, a much thinner strip 
being used. | | 

The coupling condenser (-0003 mfd.) 
consists of two small strips of tin-foil, inter- 
leaved with two of waxed paper, and rolled 


up together. $ 


м 


A separate filament resistance is provided - 


on the second valve, so as to obtain the best 
point for rectification, whilst the last two 
valves are coupled-up with iron-core inter- 
valve transformers. 

The valves themselves are mounted on 
an ebonite shelf at the top of a box with a 
hinged side and lid, in which is mounted a 
small ammeter to register the filament 
consumption. 

The box is fitted with four sets of insulated 
terminals, two input, two output, two high- 
tension and two low-tension, also a filament 
switch and a plug switch for reversing the 
direction of reaction when used for self- 
heterodyne. 

A 6-volt battery is used to light the valve 
filaments, and two 15-volt battery units 
supply the necessary plate potentials. ‘The 
telephones are connected in the plate circuit 
of the last valve. 

Considerable difficulty was experienced, 
at first, in getting rid of valve noises due to 


SAVAGE. 


mechanical vibration and induced current 
from local A.C. lighting circuits, but this 
has been almost entirely eliminated by 
mounting the amplifiers on a thick pad of 
felt, on a shelf as far away as possible from 
the lights. 


The General lay-out of the Station. 


For short-wave reception (400—2,000 ms.), 
the jigger seen on the middle left of the 
photograph is used. "This has a sliding 
contact on the outer cylinder, which is 
wound with No. 26 D.S.C., and a rotary 
switch on the inner, a small condenser being 
used across the inner for fine tuning. For 
longer waves (2,000—18,000 ms.), the large 
loading coils seen in the centre of the photo- 
graph are used in conjunction with a series 
of pile-wound coils. 

The connections from both are brought to 
rotary switches and a condenser placed 
across them. When these coils are used, 
the amplifier is connected direct across the 
loading-coils. 

The head-telephones are a раг of 
4,000 ohms Brown's “ A" ‘Type, and are 
connected in series with a loud-speaker made 
from another Brown’s telephone, and a 
small brass phonograph horn, a switch being 
provided to short-circuit whichever is not 
in use at the time. 


706 


NOTES AND NEWS 


Dr. Alexander Muirhead, F.R.S.—We regret 
to have to announce the death. on December 13th, 
of Dr. Alexander Muirhead at the age of 72. This 
pioneer of wireless was associated with Sir Oliver 
Lodge in the latter’s early work in connection with 
wireless telegraphy. 

FL Weather Reports.—The following pro- 
gramme will be carried out by Eiffel Tower as 
from November list, 1920. Тһе code used is as 
given in The Wireless World, May 29th, 1920, 
issue :— 0245, 0815, 1130, 1415, 1930. The follow- 
ing alterations have been made to the list of 
stations :— 
01 Rochefort 
02 Biarritz 
03 Bordeaux 
04 Bruxelles 


13 Mayence 27 Alencon 
14 Montpellier 28 Amiens 
15 Paris 29 Cosne 

18 Rennes 30 Le Havre 


07 Dijon 19 Strasbourg 31 Istres 
08 Calais* 21 Toulouse 32 Metz 
09 Limoges 22 Tours 33 Privas 


11 Saint Mathieu 24 Saint Julien 34 Sommesous 
*Saint Inglevert. 

The B.C.M. report is issued at 1130, the other 
transmissions being reserved for the S.M.M. In 
the former reports stations are indicated by letters 
thus :— 


S  Stornoway CF Clermont— Ferrand 


V Valentia N Nice 

C Copenhagen PE Perpignan 

HE Le Helder BI Biarritz (Sacoa) 
PR Prague CR La Corogne 

P Paris R Rome 

O Ouessant A Alger 


The wavelength remains the same. 

A Novel Application of the Amplifier.— 
Experiments have recently been tried on a suburban 
railway line for calling out the name of the station, 
во that it can be heard above the noise of the 
train. To this end the vacuum tube was again 
introduced. A loud speaking telephone was 
hung in the centre of each coach reproducing the 
voice of the guard to such a volume as to be heard 
above all local disturbances, with marked distinc- 
tion. 

Intensity of Wireless Signals.—A method of 
measuring and comparing the intensity of signals 
received by & radio station has been worked out 
in France with good results. This method, which 
can be employed only for undamped waves, 
essentially consists in comparing intensities of 
reception of the signal, and of the sound produced 


by a local source of oscillations of the same frequency. 


and form, constituted by an ordinary heterodyne. 
By modifying the intensity of the action of the 
auxiliary oscillation-generating device upon, say, 
the antenna, a rough equalisation is first obtained ; 
afterwards by mancouvring convenient shunts to 
the telephone ап absolute equality of intensities 
is obtained. The ratio of intensities is proportional 
to the shunt resistances. Moreover by inserting 
& thermo-galvanometer in the antenna the absolute 
value of the intensity of the auxiliary signals can 
be arrived at. The error in the practical use of 
this method is said to be from 5 per cent. to 10 per 
cent. 


The s.s. ''Oropesa.''—1lt is interesting to 
note that when as far south as the Straits of 
Magellan, this vessel was still in touch with Europe, 
as well as San Francisco to the Far North, and the 
Cocos Island Station in the distant Pacific. Through- 
out her whole tour she was only two days without 
press news from Europe. 


Royal Corps of Signals.—A Wireless Tele- 
graphy Course for officers of the Royal Corps 
of Signals assembles at the Signal Training Centre, 
Maresfield, on February 7th, and terminates on 
April 4th. The course is intended for Captains 
and Subalterns who did not attend the short wire- 
less telegraphy course of the wireless telegraphy 
portion of the Royal Corps of Signals, Officers 
Qualifying Course. Applications for vacancies 
should be forwarded by commands to the War 
Office as early as possible. 

Ап Army Order states that a bounty of £100 will 
be paid to 650 wireless operators, 150 wireless 
electricians, 150 fitters and 75 instrument makers 
presenting themselves for enlistment or re-enlist- 
ment in the Royal Corps of Signals, subject to 
final approval after passing the prescribed trade 
test at the Signal Service Training Centre, Mares- 
field. 'These figures include the numbers enlisted 
or re-enlisted in the Corps since May 14th, 1920. 


Wireless Time Signals.--Wireless telegraph 
equipment is being installed at the Huddersfield 
Tramway Offices to the design of the son of the 
Tramway Manager with a view to picking up the 
Eiffel Tower Standard Time Messages. A governor 
clock has been fixed and the tramway clock, 
which is recognised as the standard time-keeper 
in the district, will be checked each day by the 
Paris message. The wireless installation is to be 
made by members of the tramway staff, and is 
expected to be completed within an early date. 
Huddersfield is the first English municipality to 
take its official time direct from the Eiffel 
Tower. 


Air Ministry.—In the Half- Yearly Report on 
the progress of Civil Aviation recently published 
by the Air Ministry, we learn with interest that the 
wireless direction finding apparatus installed at 
Croydon has proved its value in enabling airmen 
to correct their course in thick weather. The Report 
goes on to say that the equipment of aircraft with 
the wireless telephone is extending as it is found 
to be of considerable assistance to navigation. 

The installation of wireless stations for telegraphy 
and telephony has been continued, and stations 
are now open at Croydon, Lympne, Castle Brom- 
wich, Manchester and Renfrew. The British pro- 
posals for the new Radio Telegraph and Telephone 
Convention, including all forms of communication 
to and from aircraft stations, have been framed, 
and these are now being considered by an Inter- 
national Conference at Washington. 


The Marconi Scientific Instrument Co., Ltd., 
have recently published two new pamphlets 
describing their wireless telegraph, telephone and 
auxiliary apparatus. These pamphlets may be 
obtained upon application. 
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Continued from p. 683, 


DISCUSSION. * 


J. Scott-Taggart : I am sure we are all very: 


privilezed indeed to have the pioneer of valve 
work here to-night to give us a description of his 
latest invention. The question of producing relay 
effects at a receivinz station has always been one 
which has had the greatest fascination for experi- 
mentalists. "The audible or visible indication of 
an incoming signal is always. more satisfactory 
than merely a sound in a pair of telephone receivers. 
Protessor Fleminz’s valve shows us how it is 
possible to work local relays, printers or other 


similar devices in a simple manner, with a minimum | 


of special apparatus. 

One arrangement, in which 1 have used а double 
anode valve for this purpose. is illustrated in 
Fig. A. The current in the transformer will be of 
an alternating nature, and consequently we cannot 
employ the ordinary relay or galvanometer to 
produce the indication. It is necessary to produce 
some form of rectifying effect, which, in fact, is 
accomplished by Professor Fleming in the 4-elec- 
trode velve. In this particular case, the two ends 
of the transformer windings, T,, are connected to 
two anodes, A, and A,, which surround the fila- 
ment. F. The relay, or galvanometer, is connected 
by means of a tapping from the transformer 
winding, T,. the filament and anode batteries being 
in the positions shown. When an incoming signal 


is applied to the terminals A, B, alternating current 
is produced in the inter-valve transformers and 
by the time it reaches the windings T, it has 
potentials 


considerable value. The in T, are 


December. 25th, 1920. 


now rectified by the double-anode valve, producing 
а uni-directional current through the relay R for 
each half alternation. 

Vig. B shows another arrangement which has 
previously been used, and, I believe, is employed 
in the Creed apparatus. The battery B, of con- 
siderable negative potential, is connected in the 
grid circuit of an ordinary three-electrode valve. 
The working point is therefore at the foot of the 
characteristic curve, so that there is no current 
flowing in the anode circuit of the valve under 
normal conditions. When, however, an incoming 
signal produces an alternating current in T,. the 
positive half-wave produces an anode current, 
which flows through the relay of the galvanometer 
R, while the nezative half.alternation cannot, oí 
course, produce any eflect in the anode current. 
which is normally zero. 

The valves that have been described to us 
to-night are of „reat interest to me, since I made, 
when with the Ediswan Company, some of the 
early experimental valves, which 1 designed from 
a mechanical and electrical standpoint to Professor 
Fleming's general description. 

Moreover, I carried out a number of experiments 
with these valves, which I have constructed. А 
modification, not an improvement, of the arrange- 
ment which shows the action of the valves is shown 
in Fig. C. An ordinary valve, similar in shape to 
an R valve. contains a plate, А, which acts as an 
anode or, аз Professor Fleming calls it, a collecting 
plate, and is placed directly above the horizontal 
filament, F, on each side of which are placed two 
other plates, С, and G,. The incoming potentials 
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are now applied to the two plates, G, and G,, and 
vary the flow of current from the filament, F, to 
the anode, A. The actual circuit is shown in 
Fig. D. Here we have the two potential plates, 


С, and G,, acting as controlling elements of the 
electron current from the filament, F, to the 
anode, A. The action is identical with the valves 
we have been shown to-night. 


I think, if anything, Professor Fleming has under. 
estimated the value of his valve. "There are several 
applications of it which have not been mentioned 
by him, but which undoubtedly are known to him. 
For example, several of these valves may be 
connected in cascade with intervalve resistances 
so as to produce a succession of amplifications. 
These resistances are placed in the collecting plate 
circuits, and the potentials across them are applied 
to the potential plates of the next valve, and so, 
by connecting a series of these valves together, 
a greatly amplified effect is obtained. 


Fig. D 


Another application of the valve is that it may 
be used to change the frequency of alternating or 
oscillating energy. The alternating currents are 
led to the potential plates, and preferably an 
oscillatory circuit, tuned to twice the input fre- 
quency, is included in the anode circuit. То this 
anode circuit may be coupled а circuit, tuned to 
twice the frequency or half the wavelength. If, 
then, the incoming frequency is 500,000, the oscilla- 
tions drawn away from the valve will have а 
frequency of 1,000.000. 


Fig. E. 


Perhaps there are one or two points which were 
not quite clearly explained by Professor Fleming, 
of which we would be pleased to have further 
details. We should like to have a little more 
information аз to the part played by the potential 
pletes, their exact effect and the currents flowing 
to them. We have not seen, from any of the 
curves shown to-night, what the value of the 
currenta are that are passed to the potential plates, 
and I consider that characteristic curves showing 
the potential plate currents would be of interest. 
There is another point connected with the testing 
of the valves while pumping during manufacture. 
From my experience of the manufacture of valves, 
I think I can safely say that no valve. while actually 
on а pump, can be tested. "The irregularities of 
vacuum, the continued changes of vacuum during 
the process of manufacture do not permit of reliable 
tests being made while the valve is actually being 
constructed, во that to get an efficient and reliable 
idea of the best vacuum to use with this valve it 
would be necessary to make а number of different 
types with varying degrees of vacuum. 

J. Scott- Taggart (commun:cat-d) : The applica- 
tions of а 4-electrode valve to frequency doubling, 
referred to above, is illustrated in Fig. E, showing 
the circuits, C, L, and C, L4, which are tuned to 
twice the initial frequency. 

Mr. Basil Binyon: Mr. Scott-Taggart has 
dealt so fully with various points connected with 
the valve that I do not feel there is anything more 
I can add, save that 1 was keenly interested in 
Professor Fleming’s remarks concerning the con- 
tacts and the most suitable forms of contacts to 
use for relays. l was a little surprised, perhaps, 
that he did not mention а very well-known com- 
bination, viz., that of tungsten and copper, used, 
I believe, during the war to а considerable extent 
for vibratory contacts, in one of the field sets 
where it was desired to deal with fairly heavy 
currents in the form of vibratory contacts, for 
producing alternating currents. I believe, after 
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many experiments, the stickiness of the contacts 
was overcome by employing a combination of 
tungsten and copper. To-day, platinum is hardly 
ever used on key contacts, in view of the very 
superior nature of tungsten for that purpose. 
Never having had any experience with the carbon- 
gold contacts, these may, perhaps, be more suitable 
than tungsten for the finer classes of instrument 
carrying very small currents. I was interested 
to note what Professor Fleming said about placing 
an oscillatory circuit across the contacts which 
were sparking, because І remember that many 
years ago—I think it was in 1908—1 was up 
against the same difficulty myself. 

I was sept out to instal a wireless station in a 
rather remote region in the tropics and experienced 
enormous trouble with sparking at the key, which 
I did not know how to overcome. ТГ put a very 
big condenser across the contacts, but the sticking 
was almost worse than before. However. by 
winding an inductance out of a piece of resistance 
wire and putting it in series with the condenser, 
the sparking was almost entirely damped out. 
As a matter of fact, it nearly led to a disaster, 
because the next thing I observed was a cloud of 
smoke coming out from under the bench on which 
the arrangement was fixed. So much energy 
was absorbed bv the resistance that it became 
white hot and burnt the wood. An oscillatory 
circuit placed across the sparking contact, provided 
there is suflicient. damping in the oscillatory 
circuit, is very useful for absorbing the heat from 
the spark. 

The call device shown is а very pretty arrange- 
ment indeed, depending on the mechanical lag. 
but I believe there has been a very good arrange- 
ment їп use for some time in ordinary telegraph 
work which depends on electrical inertia, and that 
is the arrangement of utilising across the relay a 
form of condenser. а certain time being required 
to elapse before the relav is brought into operation. 
I believe that is in quite general use on telegraph 
lines on which the ordinary Morse signal does not 
give a call sign. This arrangement does not trip 
the call-relay until the signal has arrived at a certain 
period, and allows a certain potential in the con- 
denser which is safħicient to operate the relay. 
I do not think I have anything else to add beyond 
saving that our thanks are due to Professor Fleming. 
and I should also like to congratulate him on the 
success of his experiments. 

Mr. Child: There is one question I would like 
to put to Professor Fleming. When he is operating 
the relay with the valves he has shown us to-night, 
does he make any proviaion for preventing the 
valve being acted upon by the possible spark or 
minute self-induction effects from his local sounder ? 
]t seems to me that when experimenting with relay 
effects, the valve is very easily acted upon by 
reaction from the sounder or the printer or whatever 
apparatus is being used locally. I should like to 
ask Professor Fleming, with reference to that point, 
whether he has any special means of getting over 
that difficulty. 

The President : Some years ago I was trying 
to work an ordinary motor-horn with a vibrating 
contact off а wireless system, and spent several 
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days endeavouring to make it work, but sparking 
always upset the arrangement. I tried to put the 
entire apparatus into metal boxes, but since it was 
necessary to have wires coming out of the boxes, 
the wires apparently picked up the reaction and 
I found it was impossible to get an apparatus 
such as an ordinary make-and-break motor.horn 
to work off a wireless apparatus at all. 

I am sure we are all very much indebted to 
Professor Fleming for coming here and giving 
to this Society the latest fruits of his inventive 
mind, and it is refreshing to have something really 
new in the way of thermionic valves. 1 think we 
are onl’ at the beginning of this phenomena in 
vacuum tubes, as applied to wireless and many 
other apparatus, and I should like to congratulate 
Professor Fleming upon breaking new ground. 
I should also like to congratulate this Society 
in being fortunate enough in having Professor 
Fleming coming here and giving us the results of 
his experiments and showing them in such an 
excellent manner. 

Professor Fleming (communicated) : There is a 
point I overlooked in connection with the bell call. 
In the actual apparatus I should not employ oil 
damping as in the experimental apparatus shown. 
I should utilise magnetic damping for producing the 
viscous resistance to motion which is required. The 
call would be made with a high conductivity copper 
disc, having a shaft in’ ball bearings, and a pulley 
on the shaft, round which a string, having a weight 
at the end (see Fig. F), would be wound. The 
copper plate would be embraced by the pole 
pieces of strong permanent magnets NN во as 
to resist sudden motion by the eddy currents 
created in the disc, as in the case of certain house 
meters. The disc would carry a pair of curved 
iron-cores, P, P}, which are partly included in a 
pair of solenoids, M, M,. Hence, if a sudden or 
very brief current passes through these coils, the 
disc, owing to magnetic friction, would not be 
turned. If, however, the current is prolonged for 
a time the disc would be rotated and contacts at 
a and b would be made so as to ring a bell. The 
whole arrangement might be hung in gimbals 
when used on board ship. 

Returning then to the valve under discussion, 
I will briefly reply to one or two of the questions 
raised. Mr. Child has mentioned one matter 
which gave me great trouble at the beginning, 
viz., the influence of self-induction effects. When 
the valve is employed with a relay to open or close 
contacts by the reduction of the thermionic current 
—when the potential plates have a P.D. made 
between them the induced electromotive forces 
produced by this opening or closing seem to be 
propagated back through the wire connections to 
the valve, and so act on the potential plates (which 
are very sensitive) as to cause a chattering effect 
or a delay in the recovery of the thermionic current 
to full strength after it has been reduced. 

I find it is necessary to earth parts of the 
relay, and also to shunt the relay contacts with 
a small condenser in series with а resistance to 
stop this back action. 

There are other ways of overcoming the difficulty 
which it would take too long to describe. 
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I am pleased to hear that Mr. Scott-Taggart 
with his great experience in valve construction, 
sees possible useful applications of this type of 
valve. He kindly assisted me by making some of 
the experimental valves I devised in earlier stages 
of my work. Some of the applications or arrange- 
ments of it he has mentioned have been known 
to me for some time past, and I think that others 


N 
C 
P, P, = Soft iron pole pieces attached to C. 
M, M, = Solenoids into which Р, and P, are pulled 
when a prolonged current is passed through them. 


Poles of permanent magnets. 
Copper disc, 


l 


а b = Relay Contacts. 


will be found as soon as these valves come into 
general use, but [ did not refer to them for want 
of time. 

The measurement of the current flowing into 
the potential plates is à matter 1 am now investi- 
gating. It is, however, a very small current. 
Broadly speaking, | trust that the modus operandi 
of this valve is as I have described. The trans- 
verse electric field produced when the bod arid 


plates are charged causes a deflection of some of the 
electrons moving to the collecting plates, and so 
reduces the thermionic current. There is, however, 
fnuch yet to be found out about the action, and 
in particular why the thermionic current rises 
more slowly than it falls. 

One thing seems clear, viz., that valve invention 
is not yet by any means at an end. There are still 
great possibilities in connection with it, and there 
may be in the future, perhaps, & special branch 
of electro-technics in valve engineering and working. 

Аз regards transmitters in wireless telegraphy, 
3he high-frequency alternator and the thermionic 
valve will probably occupy the field to the exclusion 
of all else in the near future. 

In conclusion, let me thank the President and 
the members, especially those who have spoken. 
in the discussion, for their king welcome to me 
to-night, and for the interest they have taken in 
my attempt to make a little fresh departure in 
this fascinating subject of the thermionic valve. 

Mr. Hope-Jones: I have one or two business 
announcements to make. The East Kent Wireless 
Society has applied for affiliation, which has been 
granted bv the Committee at its meeting this 
afternoon. 

The notices for our Annual General Meeting, 
which you have received, contain a list of the 
recommendations of the Committee for the various 
offices that have to be filled and also make a 
proposal for a slight alteration in our Rules, which 
can only be carried out on the occasion of the 
Annual General Meeting or a Special General 
Meeting called for the purpose. One small omission 
has been noted in these proposed alterations, and 
that is that as our constitution stands we shall 
lose the services of our retiring President. It 
is too late for us constitutionally to remedy that . 
omission at the forthcoming Annual Meeting, in 
that it must be sent by written notice to every 
member. We therefore propose that our first 
meeting in the new year shall be dignified by the 
name of a Special General Meeting, at which this 
proposal shall be made, that the retiring President 
shall become, ex-officio, a member of the Committee. 

The MES was adjourned at 7.45 p.m. 


WIRELESS CLUB REPORTS 


Wireless Society of London. 

The Annual General Meeting was held at the 
Royal Society of Arts on December 2lst, 1920, 
when Professor Whiddington, of Leeds University, 
delivered a lecture entitled ‘‘ Wireless Valve 
Circuits Applied to the Measurements of Physical 
Quantities."— Hon. Secretary, Мг. L. McMichael, 
32, Queux Road, W. Патпрвїеаа, N.W.16. 


Glasgow and District Radio Club. 
(Affiliated with the Wireless Society of London.) 


The usual fortnightly meeting of the Club was 
held on Wednesday, December 8th. 

The question of trans-Atlantic tests between 
British and American radio enthusiasts was raised, 
and it was decided that the Club should take part 
and a Committee, consisting of Messrs. W. К. 


Dewar, W. S. Hay, M. McLennan, T. Senior, and 
E. Snodgrass, was formed to make arrangements, 
and to provide suitable apparatus, еїс.; the Hon. 
Secretary to write Mr. Philip Coursey for further 
particulars of the programme. 

In this connection Mr. Eric Snodgrass, who has 
had considerable experience with short-wave 
reception apparatus, gave a few constructional 
hints which should prove of considerable service 
to individual members entering the contest on 
their own account. 

Mr. W. К. Dewar exhibited a single-valve set 
he had just finished making, which tunes in wave- 
lengths between 2,000 and 18,000 metres. Мг. 
Dewar has recently heard American high-power 
stations on this apparatus, which is both efficient 
in service and neat in appearance. 
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Mr. McGregor had an cr-R.A.F. 3-valve Amplifier 
on view, which was much admired; several 
members sought and obtained helpful advice on the 
construc:icn of gear, upon which they are engaged." 

The remainder of tlie evening was spent in dis- 
cussion of various wireless problems. 

Three new members were enrolled at this meeting. 

The Club seems to have recovered its pre-war 
vim as shown by the enthusiasm and activity of 
both old and new members, and the untiring 
efforts of its live Committee. 

A meeting of the Club was held on Wednesday, 
December 15th. Members are asked to specially 
note that the present postal notice will be dis- 
continued forthwith, and infuture, notice of 
meetings will be advertised in the Public Notices 
of the Glasgow Evening News on the Monday 
preceding each fagtnightly meeting. 

New Club Rules, on the model of those of the 
Wireless Society of London, are being prepared, 
and it is hoped to put these into operation early 
in the new year. 

A reply from Mr. Philip R. Coursey, of The 
Radio Review, in reference to the trans-Atlantic 
test, was read, after which members of the Com- 
mittee, appointed in this connection with these 
tests, put their views before the Club. 

Since the beginning of the present session in 
October, twenty new members have been enrolled, 
and the Club continues to gain numerical and 
financial strength. While the majority of our 
members do not specialise in mathematics, we are 
always ready and willing to assist from a practical 
point of view, 

Intending members should communicate with 
the Hon. Secretary, Mr. Robert Carlisle, 40, Walton 
Street, Shawlands, Glasgow, or during day-time 
call upon Mr. W. К. Dewar, at the North British 
Wireless Schools, 206, Bath Street, Glasgow, from 
whom full particulars can be obtained. 

Burton-on-Trent Wireless Club. 

(Affiliated with: the Wireless Society of London.) 

The usual fortnightly meeting of the Club was 
held on December 17th, Mr. F. V. A. Smith pre- 
siding. A discussion took place with regard to 
widening the scope of the Club so as to include the 
study of other branches of science and engineering. 
Several members expressed the opinion that the 
Club was a wireless Club, and inaugurated solely 
for the purpose of studying the subject of wireless, 
but it was ultimately resolved that the Club could 
see no objection to an occasional lecture on other 
subjects, and Mr. L. G. А. Sims, who had raised 
the question at a previous meeting. promised to 
arrange lectures and to give one himself at the end 
of January. 

Mr. A. J. Selby, assisted by Mr. Maurice Шоуа, 
wave а very interesting Paper on High-Power 
Wireless Stations, illustrated by lantern slides 
kindly loaned by Marconis Wireless Telegraph 
Company, Ltd. 

It was reported that a party of members of the 
North Staffs. Railway Electrical Dept. Wireless 
Society paid a visit to Burton on December llth 
to see the Club apparatus. The party were received 
at the Club Headquarters by Mr. А. Chapman 

Vice-President: and Messrs. Butt, Selby, Smith 
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and Parkin, B.Se. The visitors also visited Mr. 
Selbv's station, and before returning expressed 
their thanks for the facilities afforded them during 
their visit 

The next meeting of the Club will be held on 
Friday, January 14th.—Hon Secretary. Mr Roger 
Rose, 214, Belvedere Road, Burton-on-Trent. 


Sheffield and District Wireless Society. 

( Affiliated with the Wireless Society of London.) 

А meeting was held on December 3rd, when à 
Paper was delivered by Mr. J. С. Jackson on 
" Single-Valve Receivers." 

The author showed how simple and serviceable 
apparatus, capable of receiving trans-Atlantic 
signals, could be made ; he also explained a number 
of different systems of connections. The Paper 
was accompanied by a successful demonstration 
in reception. Various faults, with their symptoms 
and remedies, were dealt with very clearly and 
illustrated by means of the apparatus. 

The Paper was followed by an instructive and 
lively discussion, and a hearty vote of thanks was 
accorded to Mr. Jackson for his lecture. 

On December 16їһ a new departure was in- 
augurated by the Society in the form of a social 
evening, at which about 100 members and their 
friends were present. 

The programme was divided into three parts: 
a whist drive, a concert, and a wireless їеіерһоп 7 
demonstration, with several gramophone records, 
to which the members danced. 

All the items in the concert programme were 
carefully chosen and artistically rendered, Mr. 
Crowther, the Hon. Secretary, and Mr. Biggin 
being especially applauded. 

This is the first time that the members have had 
an opportunity of getting away from the sterner 
realities of wireless engineering, and it was а very 
pleasant experience for the audience to discover 
that they had so much musical talent in their 
midst. 

The dance to wireless music was a distinct 
novelty —in fact, the Society claims the first 
record in this country in holding a public wireless 
dance. The Society is indebted to Mr. Johnson 
dnd Mr. Ward for arranging the details of the 
demonstration. 

Mr. Patrick, who is Chief Engineer of the 
Sheffield Section of the G.P.O. and a Vice-President 
of the Society, gave a Paper on December 17th, 
the subject being `“ Machine Telegraphy." 

His Paper was liberally illustrated with lantern 
slides and practical demonstrations were given 
with high-speed instruments. 

He principally described the Creed and Bandot 
systems, and although his Paper was essentially one 
dealing with line or wire telegraphy. he pointed out 
that the more modern practice with wireless 
telegraphy is to employ machine high-speed 
senders and receivers,—Hon. Secretary. Mr. L. S. 
Crowther, 156, Meadow Head,Woodseats. Sheth^ld. 

North Middlesex Wireless Club. 

(Affiliated with the Wireless Society of London.) 

A meeting of the Club was held on Wednesday, 
December Ist, at Shaftesbury Hall, Bowes Park, 
the President in the chair. After the usual 
business, Mr. A. J. Dixon was called upon to give 
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his lecture on *' Voltmeters, Ammeters, and Gad- 
gets.” Mr. Dixon commenced by describing the 
different kinds of volt and amperemeters, drawing 
diagrams to show the principles of the hot-wire, 
the moving-iron, and the moving-coil types. 
He . passed round specimens with backs re- 
moved to show the working and movements. 
For the benefit of the younger members of the 
audience, Mr. Dixon described the method of 

an ammeter to read to higher values than that to 


which it was calibrated by connecting a shunt of 


known value across the terminals. 

Passing on to “ Gadgets,” the lecturer described 
a number of very useful dodges, some of which, 
though not entirely novel, were new to members. 
Among these was the safety- -pin switch, а very 
handy way of connecting experimental circuits. 
He also handed round a valve made by the Edison 
Swan Electric Co., which would oscillate on three 
pocket lamp batteries. 

Mr. Dixon then described a method of winding 
pancake coils, but pointed out that, although 
these might be useful by reason of the small space 
occupied, the older way of sliding the secondary 
inside the primary was still the most efficient 
way of coupling two circuits. 

Touching on power buzzers, he explained briefly 
the principle of working, and on Mr. Holton’s 
suggestion, it was decided to arrange for 
experiments with these at some future date, and 
if possible to arrangea ''Field day " on some Saturday 
afternoon. 

The Chairman thanked Mr. Dixon for his 
interesting lecture, апа the meeting cloeed. 

Particulars of the Club may be had from the 
Hon. Secretary, Mr. E. M. Savage, Nithsdale, 
Eversley Park Road, Winchmore Hill, N.21. 


The Cardiff and South Wales Wireless 
Society. 

(Affiliated with the Wireless Society of London.) 

A general meeting of the Society was held at 
Room 305, the Technical College, Cardiff, on 
Thursday, December 2nd. 

Amongst other business dealt with, it was decided 
that an Entrance Fee of 5s. should be payable by 
all new members enrolled as from January Ist. 
The Annual Subecription remains unaltered, and 
is at the rate of 5s. for Full and Corresponding 
Members, and 2s. 6d. for Associate Members. 

At the conclusion of the ordinary business Mr. 
Е. С. Farrow gave a short explanation of wireless 
procedure, in which he clearly and briefly explained 
the general rules for Operators, as laid down in 
the P.M.G.’s Handbook. 

A Paper entitled “Rambles in Radio" was 
then read by Mr. W. E. Groves who, after discussing 
the advantages and disadvantages of various types 
of earths, gave details of pancake-coil construction, 
showing various types and windings, and explaining 
various ways of making formers upon which to 
wind them. 

With regard to earths, he suggested that one 
of the simplest and most efficient forms was 
that made by burying a large sheet of corru- 
gated iron or other metal, leads being taken from 
each of the four corners. The leads should, how- 
ever, not be soldered, but preferably bolted to the 


LJ 


iron sheet. The whole connection could then be 
soldered and given & good coat of pitch or paint. 
An earth made in this way and buried deep enough 
to be always in moist ground would, he thought, 
amply repay any time and trouble expended on its 
construction. Such an earth made the reception 
of weak signals much more efficient than & connec- 
tion made to & water or other pipe. 

The meeting was then terminated and members 
adjourned for buzzer practice, general discussion 
or listening-in.—Hon. Secretary, Mr. W. G. J. 
Howe, 25, Plasturton Gardens, Cardiff. 

Three Towns Мыш: and Model Engineering 
lub. 

(Affiliated with the Wireless Society of London.) 

At a meeting held on December Ist, Mr. Rose 
gave a most interesting lecture on Aerials. Having 
experimented very freely in that direction the 
lecturer was able to keep his audience highly in- 
terested. A tin bath, the frame of an umbrella, 
a stair rod in a glass bottle, and insulated cables 
laid along the ground have all given him satisfactory 
results. 


The badge of the Three 


Wireless Club. 
On December 8th, a lecture on “The Methods 


Towns 


` of Measuring Resistance ” was given by Mr. Harris. 


The Wheatstone Bridge and its adaptations, the 
Metre Wire Bridge and the Post Office Box were 
among the methods lucidly described. 

At the meeting of the Club, held on December 
15th, an interesting lecture was given by Mr. 
Langman on the subject of Electric Clocks. Many 
different forms of electric mechanism were clearly 
and ably described, though lack of time prevented 
the lecturer from dealing as fully with his subject 
as he would have wished. A mechanism of his own 
design was demonstrated which presented several 
novel features. 

Full particulars of the Club will be gladly 
furnished by the Hon. Secretary, Mr. G. H. Lock, 
9, Ryder Road, Stoke, Devonport. 

Wireless and Experimental Association. 

(A filtated with the Wireless Society of London.) 

At a meeting on December 22nd the Secretary 
read a letter from the P.M.G., authorising the use 
of his transmitting permit to signal to the members 
generally on 100 metres, to enablé them to adjust 
their short-wave receiving sets. The President, 
Mr. Wm. Le Queux, promised a gift of books to the 
library. The Secretary then entertained the 
members with a description of some of the processes 
in the manufacture of paper cables. 
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Wireless and Experimental Association. 
( Affiliated with the Wireless Society of London.) 


The Association had a very interesting discussion 
on Relays and Relaying Apparatus, at their meeting 
at the Central Hall, Peckham, on December 8th. 
Introduced by the Secretary the various types of 
this instrument from the early forms up to the 
numerous telegraph family on to the telephone 
group, and now the ultra modern thermionic valve, 
were discussed with interest. 

Mr. Nicholson (a member) subsequently gave a 

aphic account of his war-time experiences with a 

ark III tuner. 

Buzzer practice was carried out and nearly all the 
members showed a surprising improvement in their 
receptive abilities, 

The Association met at the Central Hall, Peck- 
ham, on Wednesday, December 15th, when Mr. 
Davis gave an interesting and informative lecture 
on the testing of valves and their use in the 
forthcoming American Amateurs’ Trials. These 
descriptions were so lucid that we felt quite 
guilty for not having before applied them to the 
apparatus which we possess, so as to Бе 
familiar with their characteristics. Consider- 
ing the wavelength and consequent frequency, 
combined with the minuteness of the power allowed, 
Mr. Davis was not very sanguine of our success 
on the American attempts with special apparatus. 

Apphcations for membership should be made to 
the Hon. Secretary, Mr. G. Sutton, 18, Melford 

Road, East Dulwich. 


North Middlesex Wireless Club. 
(A ffihated with the Wireless Society of London.) ` 


The usual fortnightly meeting was held on Decem- 
ber lóth, the President, Mr. A. G. Arthur in the 
chair. Owing to the unavoidable absence of the 
Secretary the minutes were taken as read and the 
Chairman called upon Mr. C. Midworth, A.M.I.E.E.. 
to give his promised Paper on ‘ The Ratio of 
Inductances.”’ 

Judging by the pertinent questions asked and 
the discussion promoted, this Paper was much 
appreciated, so much so that Mr. Midworth is 
being approached with a view to going deeper 
into this all-important subject at a later date. 
A vote of thanks to Mr. Midworth was proposed 
by the Chairman, and duly accorded. 


Particulars of the Club can be obtained on 
application to the Hon. Secretary, Mr. E. M. 
Savage. '' Nithsdale,” Eversley Park Road, Winch- 
more Hill, N.21. ie 


Liverpool Wireless Association. 
(Affiliated with the Wireless Society of London.) 


The Annual General Meeting of the Asso- 
ciation was held on Wednesday, December 8th. In 
the absence of the Treasurer, the Hon. Secretary 
gave an interim account of the financial position of 
the Association. Messrs. Grindrod and Hyde also 
reported with regard to the suggested amendments 
to the Association's rules, after which. officers were 
elected for 1921. In the first place it was agreed 
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that Dr. E. W. Marchant be invited to act as 
President, and that Dr. Richardson and Councillor 
D. Jackson be invited to act ав Vice Presidents. 
Messrs. Grindon and Lowey were re-elected as 
Hon. Engineers, and Messrs. Grindrod and Hender- 
son as Hon. Auditors. Mr. L. Wainwright was 
elected as Hon Treasurer. The following gentle - 
men were elected to the Committee :—Mésrs: 
Hyde, Lowey, Frith, Grindon, Moore, Grindrod, 
Henderson, Lapthorn, Irvine, Balmer, Forshaw, 
and Johnston. Mr. J. Coulton, 98, Ampthill 
Road, Liverpool, was elected Hon Secretary. 


Southport Wireless Society. 
(Affiliated with the Wireless Society of Lo,aon. 
On Tuesday avening, December "th, the Annual 


Meeting of the Southport Wireless Society was 


held in the Officers Mess at the Drill Hall, Man- 
chester Road. The meeting was well attended, 
those present including Mr. E. R. W. Field (Presi- 
dent), Mr. H. Sutton (Hon. Secretary), Mr. R. W. 
Brown (Hon. Treasurer) Messrs. А. F. Lomas, 
T. Moor, R. Wilde, J. C. Henshew, S. H. Shipley, 
A. F. Stock, Capt. F. Poulton, O.B.E., Messrs. E. 
Hudson, W. Otter, T. C. Ormrod, F. Burns, A. Н, 
Fielding. апа F. J. S. Stansfield. 


Mr. E. R. W. Field was in the chair, 


Mr. Н. Sutton presented а report ав follows -- - 
The Society was inaugurated on Dccember 8th, 
1919, Mr. E. R. W. Field having invited a number 
of gentlemen to discuss the formation of the 
Society. At that meeting it was decided that the 
name should be '' The Southport Wireless Experi- 
mental Societ y," and gentlemen were elected officers 
for the first year. On January 27th, 1920, a Social 
and Exhibition was hed in ‘he Officers’ Mess, 
Manchester Road Drill Hal! (ty kind permission 
of Colonel A. D. Lomas). The event proved im 
every way most successful. In February the 
Society’s library was opened, and Mr. A. E. Lomas 
accepted the position of Librarian. During the 
same month the Society became affiliated with the 
London Wireless Society, and thanks are accorded. 
to the London Society for the help given through 
affiliation by reports of their meetings. and corre- 
spondence regarding the latest develepments in: 
wireless experiments. In July last the Society 
was fortunate in obtaining а roem for its head- 
quarters. 

During the past few weeks permission has been 
granted by the P.M.G. to instal wireless apparatus 
for transmission and reception at the Society's 
headquarters, and also for portable apparatus, witlr 
limited power, range and times of working. 


Recently the name of the Society was altered, 
and is now “ The Southport Wireless Society.” 


The Society is greatly indebted to Colonel A. D. 
Lomas for the many kind services rendered during 
the past year. Colonel Lomas has also accepted 
the positiom as one of the Vice-Presidents of the 
Society. 

The financial statement showed :—Receipts 
(subscriptions and entrance fees) £6 бе. 6d.; 
donations, etc., £28 9s. ; total, £34 15s. 6d. Ех. 
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penditure (stationery, postages, club furniture, 
eté.), £25 8s. 04d. ; balance in hand, £9 7s. 534. ; 
total, £34 15s. 6d. 

The Treasurer stated that an anonymous letter 
had been received that day, in which £l was 
enclosed. 'The Societv was in & sound position, 
having in hand a good balance. When the sub- 
scriptions for the ensuing year came in, the Society 
would be able to cover all expenses for the ensuing 
year, and also have money enough to purchase 
various necessities for the installation at its head- 
quarters, | 

The Chairman extended thanks to all who had 
very kindly given gifts in various ways to the 
Society. 

The following gentlemen were elected as officers 
for the coming year :—President, Mr. A. S. Black, 
A.M.I.E.E ; Vice-President, Colonel A. D. Lomas ; 
Chairman, Mr. R. Wilde; Hon. Secretary, Mr. H. 
Sutton; Hon. Treasurer, Mr. R. W. Brown: 
Committee, Mr. C. H. Hanley and Mr. E. R. W. 
Field ; Librarian, Mr. A. E. Lomas. 

Particulars as to membership may be had on 
application to the Secretary, Mr. H. Sutton, 68b, 
Marshside Road, Southport. 


The Gloucester Wireless and Scientific 
Society. 

(Affiliated with the Wireless Society of London.) 

А Lecture and Demonstration was given before 
the above Society, at the Science Laboratory of Sir 
Thomas Rich's School, Gloucester, on the evening 
of December lst, Mr. E. F. Price, B.A. (the Head. 
master) presiding. 

Mr. F. J. Freeman, B.Sc. (President) gave the 
Lecture— which was on the lines of a popular 
exposition of the main principles of wireless. By 
means of various instruments he explained some of 
the first principles and gradually led up to the 
wireless receiving set itself (a four-valve amplifying 
set.) On this set signals were received, and by 
means of resonance magnifiers fitted to Brown's 
telephones, some of the large European stations were 
made audible to an audience of about 80 persons. 
Sonte of the press news was taken down by the 
Secretary and Mr Sandoe, and written on the 
blackboard as a sample of the kind of messages 
sent out. 

A meeting of the Society was held on December 
16th at headquarters. 

The evening was spent in the examination of 
instruments brought forward by various members. 
A very neatly arranged set, belonging to Mr. G. T. 
Peck, was exhibited, with which some excellent 
signals were received on the Club’s aerial. The 
Secretary had a small 600-metre C.W. and 
telephony transmitting set on view. 

The New Year session will open on January 20, 
1921, and on this dáte the first lecture of a series, 


forming an outline of the course for the P.M.G. 


Wireless Certificate, will be given. 

Meetings are held fortnightly, and all information 
concerning the Club, can be obtained on application 
to the Hon. Secretary, Mr. J. J. Pittman, 1, Jersey 
Road, Gloucester. 


Cambridge University Wireless Society. 
(A ffikated with the Wireless Society of London.) 
This Society has recentty been formed uncer the 
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presidency of Mr. E. J. E. Hubbard, of Jesus 
College. 

Membership is confined to Undergraduate mem- 
bers of the University. Senior residents, however, 
are eligible to become honorary members. 

To date there are thirty-six members and six 
honorary members. 

The first meeting was held on October 31st, 1920, 
when Colonel Stratton gave a highly interesting 
lecture upon the development of wireless in the 
B.E.F. 

At subsequent meetings the following Papers 
were' read :—'' Duplex Telephony in Aircraft ” 
(on November 15th). read by Mr. Wynn (late of 
Biggin НШ): “ A Homemade 4-Valve Receiver ” 
(on November 29th), read by the President, and 
followed by а general discussion. 

The following ів a list of officers :— 

Vice-Presidents, Prof. Sir Ernest Rutherford, 
F.R.S., and Colonel F. J. M. Stratton, D.S.O., 
R.E. ; Secretary, Mr. C. C. A. Hines (Gonville and 
Caius College); Hon. Treasurer, Mr. F. P. Burch 
(Gonville and Caius College); Representative 
Member of the Wireless Society of London, Mr.. 
N. C. B. Carrick (Jesus College). 

Efforts are being made to secure premises for 
the Society, but owing to the crowded state of the 
University, considerable difficulty is being ex- 
perienced. It is hoped that next term will see a 
large increase in the membership. Anyone interested 
should apply to the Hon. Secretary, Mr. C. C. A. 
Hines, 13, Park Parade, Cambridge, from whom 
full particulars may be obtained. 


The Wireless Society of Hull and District.. 
(Affiliated with the Wireless Society of London.) 
At а meeting of the Society, recently held at. 

the Marlborough Room, Metropole (Mr. G. Strong 
presiding), Mr. Hy. Strong read his promised Paper. 
on “* Valves," including some twenty-five drawings 
of curves, characteristics, and circuits. Three. 
different ways in which the valve can be utilised. 
in wireless work were described by the lecturer. 

A vote of thanks was proposed by Mr. Feather- 
stone, seconded by Mr. Jephcott, and carried 
unanimously. 

Hon. Secretary, Mr. J. Jephcott, 79, Freehold 
Street, Hull. 

Derby Wireless Club. 

(Affiliated with the Wirelesa Society of London.) 

An interesting paper was recently given, by 
Mr. Lowe, on “ Detectors." and on December Ist 
Mr. A. N. McInnes, B.A., read a Paper on “ Inducte 
ance and Capacity." which was followed by а 
discussion. 

Hon. Sec., Mr. W. Bemrose, Littleover Hill. Derby.. 

Bradford Wireless Society. 

(Affiliated with the Wireless Society of. London.Y 


А meeting of the Society was held on December 
3rd, the chair being taken by the Vice-President. 
Following the signing апа aeeepting of the minutes, 
one new member was elected. 

А very neat set, belonging to one of the members, 
Mr. Brarbér, who was unfortunately away on 
business, was exhibited. 

Connected with an L.F. amplifier this set gave- 
exceptionally good results.. 

The Secretary would. be pleased to hear from 
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members of any neighbouring Clubs who would be 
willing to give a Paper before the Bradford Wireless 
Society, by whom all expenses would be paid. 

Hon. Secretary, Mr. John Bever, 85, Emm Lane, 

Bradford. | 
Stockport and Cheshire Wireless and 
Scientific Society. 

The Annual Meeting and Dinner was held at 
Crossley’s Café, Stockport, on Tuesday, December 
7th. and the occasion was much enjoyed bv the 
members. After dinner, Mr. Н. Fildes, M.P., pre- 
sided, supported by Mr. A. Roberts and Mr. Z. A. 
Faure, Hon. Secretary. 

The Secretary gave some few remarks relating 
to the Society's formation some months ago. The 
following officers were selected for the coming 
year :—President : Le Général Férrie ; Vice-Presi- 
dents: Captain H. T. Round, Mr. H. Fildes, M.P., 
and M. A. Roberts; Chairman, Mr. А. Roberts ; 
Secretary, Mr. Z. A. Faure; "Treasurer, Mr. H. 


Pickford ; Librarian, Mr. H. A. Barlow: Auditors, 
Messrs. J. Joule and H. A. Barlow ; Committee, 
Major J. G. Swart, Messrs. H. Woodver. H. Driver, 
J. McLocklen, F. W. Emerson and W. Law. 


" EUIS À . dm n 
Some of the members of the Stockport and Cheshire 
Wireless and Scientific Society at an outing on 

October 8th, 1920. 


A large receiving set was installed by Messrs. 
Faure and Cartwright. А congratulatory message 
transmitted by telephony by two members from 
a distance of ten miles was received in addition to 
signals from Moscow, Annapolis, Paris, Madrid, 
Rome, etc. 

Thanks were conveyed to Mr. J. Winson, of the 
U.E.S. Co., Ltd., Brown Street, Manchester. for 
kindly loaning the Society two Brown’s loud 
speakers, and intervalve transformers for the 
occasion. 

A capital musicale was afterwards gone through. 

Hon. Secretary, Mr. Z. A Faure, 3, Banks Lane, 
Stockport. 

Greenwich Wireless Society. 
A General Meeting of the Society was held on 


December 18th at the Octagon Room, Royal © 


Observatory, Greenwich, the Astronomer Royal, 
Sir Frank Dyson, President, in the chair. | 
After the draft rules had been read and formally 
approved, it was announced that the head- 
«quarters of the Society would be at the Ranger's 
House, Greenwich Park, and that a general meeting 
would be held at 8.30 p.m. on the first Tuesday 
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in every month for the purpose of conducting the 
general business of the Society, reading Papers 
and lectures, and that meetings of members might 
take place on the last Saturday in every month 
for the purpose of experiments, etc., at 6 p.m. 

It was decided to apply to the P.M.G. for a 
licence for transmission and reception, and it was 
also agreed that ladies could become members of 
the Society. 

The first Annual General Meeting of the Society 
will be held on Tuesday, January llth, for the 
conduct of the Society’s business, after which 
there will be a lecture on Low-Frequency Amplifi- 
cation, followed by a discussion. Visitors will be 
welcome. 

The joint Hon. Secretaries will be pleased to 
hear from any lady or gentleman desirous of 
becoming a member of the Society, the annual 
subscription being one guinea.—Joint Hon. Secre- 
taries, Messrs. W. W. Burnham, 18, Blackheath 
Rise, S.E., and A. F. Bartle, 2, Drive Road, S.E. 

The North London Wireless Association. 

The third and fourth meetings of the Association 
were held on December 10th and 17th respec- 
tively. | 

Some interesting apparatus was exhibited at 
the meeting of the 10th. An American loose- 
coupled tuner, wavelength 200 to 3,200 metres. 
being а much discussed item. А 6-valve amplifier, 
and а single-valve short-wave tuner, of very neat 
design, also attracted a good deal of attention. 
Very good signals were received on the installation 
at the disposal of the Club, and were much appre- 
ciated by the members. 

At the meeting held on the 17th buzzer practice 
was carried out. This is to be a regular feature 
of future meetings. Five new members were 
proposed and duly elected. 

Any interested reader wishing to join, pleas: 
communicate with the Hon. Secretary, Mr. J. W. S. 
Prior, c/o Superintendent; Peabody Buildings, 
Essex Road, N.1. 

Dartford and District Wireless Society. 

A meeting in connection with the formation of 
a wireless society at Dartford was held on November 
27th. It was proposed and accepted that the 
Society be known as the '' Dartford and District 
Wireless Society." Dr. Miskin was elected Presi- 
dent, and Mr. E. C. Deavin, Hon. Secretary and 
Treasurer, these two officers being sufficient for 
the present requirements of the Society. The 
yearly subscription was fixed at 5s. 

It is hoped that in the near future the Society 
may be able to obtain the permanent use of a room, 
and G.P.O. permission to erect an aerial, thereby 
giving members an opportunity of testing their 
instruments to the interest and benefit of fellow 
members. i 

It was decided that the Society be affiliated with 
the Wireless Society of London, the President 
kindly offering to pay entrance fees. 

Meetings are being arranged for buzzer practice. 
and it is hoped that all persons interested will 
not fail to attend. 

Hon. Secretary, Mr. E. C. Deavin, 84, Hawley 
Road, Wilmington, Dartford, Kent. 
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Тһе Coventry and District Wireless Club. 

This new Club held its first meeting on Wednesday, 
December 8th, when some twenty-two members 
were enrolled, nearly half of whom are already 
licensed by the P.M.G., and possess receiving sete. 

Mr. E. E. Stewart was elected to the chair, with 
Messrs. R. Liebin and A. Wakefield as Secretary 
and Treasurer pro tem. 

Business relating to the subscription and entrance 
fees was settled, and à Committee was appointed 
to obtain & suitable room for the Club premises, 
where an aerial could be erected and apparatus 
installed. 

Considering the engineering activities of the 
town, апа the highly technical industries carried 
on in the district, а very successful future is antici- 
pated. The acquisition of suitable premises is of 
paramount importance. In the meantime Mr. E. E. 
Stewart, Ash Green House, Eshall, Coventry, will 
be glad to receive all communications respecting 
membership, etc. ; also any offers respecting suit- 
able premises. 


Aberdeen and District Wireless Society. 

A meeting of the Society was held on November 
30th at 414, Union Street, Aberdeen, when Mr. 
J. Mitchell gave details of the construction of 
amateur apparatus, and dealt with various 
devices for making variable inductances. The 
lecture was greatly appreciated by the beginners 
who are anxious to get on with the construction 
of their own apparatus. 

On the 7th inst, Mr. W. Inder gave a lecture 
on the elementary principles of valves dealing 
briefly with rectification, magnification, reaction, 
and amplification, 

We have now secured an excellent room in St. 
Nicholas Lane, thanks to the kindness of our 
Chairman, Mr. F. H. Cartwright.—Hon. Secretary, 
Мг. W. W. Inder, Crown Mansions, .414, Union 
Street, Aberdeen. 


Radio Society of South Africa. 


The Inaugural Meeting of this Society was held 
at the Chamber of Commerce Room, St. George’s 
Street, Cape Town, on September 3rd 1920. 

The Cape Provincial Committee has been elected, 
the officers being :—Acting Vice-President, Sir 
J. Carruthers Beattie, Kt., D.Sc., F.R.S.E.; 
Chairman, Professor A. Ogg;  Vice-Chairmen, 
Messrs. H. E. Penrose and J. E. Williams; Hon. 
Secretary, Mr. А. T. Stacey; Hon. Treasurer, 
Mr. L. Buckley Bridge. 

The membership at Cape Town alone stands at 
74, while throughout the Cape Province and the 
South-West Protectorate 50 members are expected 
to enrol. The Johannesburg and Durban Pro- 
vincial bodies are in process of formation, and 
further particulars will be announced later. 

A General Meeting was held at the Engineering 
Lecture Room, University Buildings, Cape Town, 
on October 29th, when Messrs. Rogers and Bridge 
gave a demonstration of wireless telephony, and 
telegraphy, speech and signals being excellent. 
There was an exhibition of very interesting 
apparatus, including a telephone transmitter 
(constructed by Mr. Bridge) and a 3-valve receiver ; 
two Marconi portable sets, various types of 


valves, variable coħdensers, inductances, loose- 
couplers, etc. were also on view. · 

Persons in the Cape Province and the South-West 
Protectorate wishing to be enrolled are requested 
to communicate with the Provincial Hon. Secretary, 
Mr. A. T. Stacey, P.O. Box 2055. Cape Town. 


- The Walthamstow Amateur Radio Club. 


At the meeting of the Club, held on Dec. 15th, 
a Sub-Committee of six members was elected. 

A definite programme was also arranged, 
as follows :—7.30 p.m. to 8.15 p.m. will be set 
apart for discussion and questions. 8.15 p.m. to 
9.15 p.m. will be taken up by lectures on electricity 
and wireless theory, and 9.15 p.m. till 10 p.m. will 
be spent in Morse practice. 

The Hon. Secretary, Mr. Hardie, 58, Ulverston 
Road, Upper Walthamstow, E.17, would advise 
those interested to join while the Club is young. 

Exeter and District Wireless Society. 

A meeting of the Society took place on Dec. 
10th, Mr. C. Hoskins, senr., in the chair. After 
the usual business of the Society had been con- 
cluded, Messrs. Allcock and Brooking exhibited a 
7-valve high and low frequency. amplifier of their 
own design and manufacture. By the kind per- 
mission of the P.M.G., an aerial was installed on 
the premises, and a demonstration given with the 
instrument. The weather reports and time signals 
from English and French wireless stations were 
received. 

The objects of. the Society are to assist and. 
bring. together local amateurs, the furtherance of 
all matters and studies connected with wireless 
telegraphy and allied subjects, and the promotion 
of interecurse and exchange of ideas between 
experimenters in wireless telegraphy. Whilst the 
Society is open to all scientific members, there are 
no technical qualifications required to gain ad. 
mission to membership, the main qualification 
being keen interest in the science. 

Date and place of next meeting will be notified 
to each member. 

Hon. Secretary, Mr. H. E. Allcock, 11, Richmond 
Road, Exeter. 


N.S. Rly. Electrical Dept. Wireless Society. 

The members spent à most enjoyable and in- 
teresting evening at the Stoke-on-Trent Wireless 
Society's Club-room on Tuesday, November 30th, 
by: the kind permission of the members of that 
Society. 

The Society is extremely indebted to Messrs. 
Wilson, Hackney, and Adams for much useful 
information re the construction of apparatus . 

The Stoke-on-Trent members are very keen, and 
have some really fine home-made apparatus. The 
time went all too soon; the meeting closed with a 
vote of thanks by our Chairman, Mr. F. T. Scragg, 
to which Mr. Wilson and Mr. Hackney responded. 

On December 8th the members were the guests 
of F. E. Wenger, Esq., The Hollies, Brampton, 
Newcastle-under-Lyme, where they spent a most 
enjoyable and instructive evening. 

Mr. Wenger possesses some very fine apparatus, 
ranging from the very earliest made, to the latest 
up-to-date instruments, including a very fine piece 
of apparatus, “ A Syphon Recorder," which proved 
of great interest to the members. 
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Signals from Warsaw, Poldhu, Nauen and 
Annapolis were extremely good, especially when 
the `“ Brown's Trumpet. Receiver " was being used. 

Mr. Wenger gave the members some very useful 
instruction in the use of the apparatus. The 
members are also indebted to Mrs. Wenger for 
the charming manner in which she entertained 
them. 

Hon. Secretary, Mr. P. E. Banks, 87, Spencer 
Road, Shelton, Stoke-on-Trent. 

Manchester (Y.M.C.A.) Wireless Club. 

On Wednesday, November 25th, a meeting of 
the Society was held to which were invited several 
members of the Radio Scientific Society. Sixteen 
members of the first-mentioned Club and eight 
members of the latter attended, and a very interest- 
ing programme was drawn up. Mr. Thomason 
was unanimously elected Chairman. The first 
speaker was Mr. A. L. Megson, Chairman of the 
Radio Scientific. the subject taken being “ Manu- 
facture of Apparatus." Several sets were passed 
round for examination. each one having been 
personally manufactured by Mr. Megson; needless 
to say one, so skillful with his hands made a very 
interesting and convincing lecturer. 

Mr. Grocott next gave us a short talk on various 
subjects including the Creed Receiving Perforator 
and Printer. In the short time at his disposal, 
Mr. Grocott succeeded in pushing home several 
points to even the most learned of us. This speaker 
was followed by Mr. Holmes who put forward a 
few arguments and theories regarding Tuning Coils. 

And last, but not leas:, a general summing up 
of ground covered by all three speakers was given 
by Mr. Halliwell. A vote of thanks was proposed 
and seconded to the Radio Scientific Society for 
giving us a most enjoyable, interesting and profit. 
able evening. Following & few words by Mr 
Manfield, concerning the proposed amalgamation 
of the two Clubs, the meeting was adjourned. 

On December Ist, another meeting was held, 
and Mr. Thomason in the chair announced that 
Mr. Halliwell had agreed to give an hour's talk. 
For the benefit of members not greatly conversant 
with the subject, Mr. Halliwell commenced what 
we hope will be a series of lectures, with a general 
survey of the Electron Theory. His views were so 
put that the merest beginner could have had no 
doubt as to their meaning. А vote ог thanks was 
accorded to Mr. Halliwell and the meeting ad- 
journed.—Hon. Secretary, Mr. А. Day, 56, Peter 
Street, Manchester. 

York Y.M.C.A. Wireless Club. 

At a meeting on December lth Mr. Ellison 
gave a lecture on “ Some Aspects of Modern W.T. 
Receiving," followed by a demonstration with a 
6-valve amplifier and loud speaker, both on the 
outside aerial and also on the frame. There were 
about twenty members present, and that they 
were keenly interested was evinced by the number 
of questions asked at the conclusion of the lecture. 

The Committee then met to discuss the affairs 
of the Club, and the following officers were elected: -— 
President, Mr. Backhouse ; Vice-President, Mr. A. 
Cooper; Hon. Secretary, Mr. М. C. Ellison ; 
Assistant Hon. Secretary, Mr. Fletcher. 

It was decided that special classes for beginners 
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should be held and that more apparatus should be 
obtained. The erection of the Club’s aerial was 
then discussed, and the proceedings terminated at 
10 p.m. 

The Club has a splendid room at its disposal, 
and has also some very efficient receiving apparatus. 
The membership is at present about forty, and 
new members will be welcomed. All comraunica- 
tions should be addressed to the Hon. Secretary, 
Mr. M. C. Ellison, Hutton’s Ambo Hall, York. 

Wimbledon District Higher Education 
Committee. 

A Wireless Club is being formed, and with the 
consent of the Committee will be housed at the 
Institute. As at present arranged, the Club will 
consist of members of the class studying the subject 
and the general public, who wish to take a 
serious view of this important matter. Perhaps 
it will not be out of place to remind those who are 
ignorant of the fact, that this was the first Technical 
Institute in the country to obtain a licence from 
the P. M.G., and become a receiving station. Further 
details тау be obtained from the Committee upon 
application at the Technical Institute and School 
of Art, Gladstone Road, Wimbledon, S.W.19. 

Borough of Tynemouth Y.M.C.A. Amateur 
Wireless Society. 

At a meeting: of the above Society held on 
Thursday, Dec. 9th, at the Y.M.C.A., North 
Shields, Mr. Stanley Todd, of Tynemouth, lectured 
upon ** The Principles of Thermionic Valves.” 

After a most absorbing and highly interesting 
lecture, a discussion was held in which members 
took part. 

A vote of thanks to Mr. Todd was proposed by 
the Secretary, and seconded by Mr. R. Morley. 

Any interested gentlemen desirous of becoming 
members, are invited to communicate with 
Mr. L. L. Sims, Hon. Secretary, Amateur Wireless 
Society, Y.M.C.A., North Shields. 

The Stamford Hill and District Wireless 

Society. 

At a meeting of amateurs held in the district. it 
was decided to form the above Society. The 
present membership numbers 12, and a cordial 
invitation is extended to the yet unknown amateurs 
in the neighbourhood. Will those who are interested 
kindly communicate with the temporary Secretary, 
Mr. W. J. Law, 17, Hermitage Road, Green Lanes, 
Harringay, N.4., who will be pleased to furnish 
details of the latest developments. 

Huddersfield (Y.M.C.A.) Wireless Society. 

The weekly meeting of this Society was held at 
Laund Hill, on December 6th. 

A demonstration was given by Mr. Stafford 
Dyson, with his 3-val« e amplifying set. The lecturer 
touched upon the majority of the instruments used 
in conneetion with wireless telegraphy, giving a 
brief description of each, and at the same time, 
explaining the theory of the various apparatus. 

Signals were received from Eiffel Tower, Car- 
narvon, and (later in the evening) Poldhu. 

The Chairman gave a brief explanation of the 
theory of electricity as applied to wireless 
telegraphy. 

The Secretary read the rules of the Society, and 
a vote of thanks was passed to Mr. Dyson. It is 


718 


aH Lm MEER ы 


i EE ERN 


WIRELESS CLUB REPORTS 


EP sd 


proposed to hold a social in aid of the Society early 
in the new year. 

Hon. Secretary, Mr. F. Simpson, 3, Daisy Street, 
St. Andrew's Road, Huddersfield. 

Nottingham and District Wireless Society. 

It was announced on October 20th that the 
Secretary had applied, and been granted, a licence 
fora portable receiver. As the licence was now 
obtained, it was agreed that the pieces of apparatus 
promised by members should be brought to the 
next meeting and fitted up. 

On November 3rd the Secretary read a letter 
inviting members to take part in the trans- 
Atlantic tests. 

As there was no business to transact on November 
17th, the meeting resolved into a general discussion, 
with the inspection of apparatus brought by 
members. 

It was decided to instal a more efficient aerial, 


and two members volunteer@d to give the matter 


their attention. 

On December ist the Secretary, Mr. J. H. Gill, 
asked to be finally relieved of his duties, and as 
he had, at a previous meeting, agreed to carry on 
until December, his resignation had to be accepted. 

Mr. H. R. Cater was elected to the office of Hon. 
Secretary. 

At the meeting held on December 15th, in the 
&bsence of Mr. Garthwaite, Mr. J. H. Gill took 
the chair. 

As there was no business to transact, Mr. J. 
Thornton gave his Paper on “ The Official Pro- 
cedure adopted in the Transmission of Messages." 
This was both interesting and instructive. 

Prospective members should apply to the Hon. 
Secretary, Mr. H. R. Cater, 22, Cranmer Street, 
Nottingham, who will be pleased to give all 
information. ° 
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| Wave- | | : 
Name. Call- | length. Times in G.M.T. System 
letters. | Metres. | 
Paris .. FL 8,000 , 0430 | CW. 
5 is 3,200 ` 1100 Spark. 
MEETS a 8,000 1900 C.W. 
Lyons YN 15,000 . 0330, 0530, 0830, 1900 C.W. 
Nauen POZ 9,500 . 1330, 2000 C.W. 
TOP 5 12.600 | 2300 С.М. 
Poldhu MPD | 2,800 | 0100 Spark 
Horsea BYT 6,000 2400, 1200, 2000 C.W. 
Carnarvon MUU | 14,000 | 1630 C.W. 
Budapest HB 3,600 1900 C.W. 
Varsovie WAR , 2,100 | 1010 Spark. 
Moscow MSK |, 5,000 0300, 1130, 1300, 1800, 2230 Spark 
| 7,680 | 2315 C.W. 


WEATHER REPORTS. 


M ave- ' j 


Name. | Call. | length. Times in G.M.T. | System. 
letters. | Metres. 
Air Ministry .. GFA 1,400 | 0205, 0805, 0915,1415,1905, 2000 C.W. 
2 T T PC 1,680 0725, 0925. 1025, and at 2 hour C.W. 
ints. till 1825 
Brussels | BAV | 1,400 0715, 1315, 1815 | ew 
РЕ m 1,680 ; 0725, 0925, 1025, and at 2 hour '! C.W. 
+ ints. till 1825 
Paris .. ZA 1.100 : 0745, 0800, 1150 C.W. 
is ND 1.680 | | 0725, 0925, 1025, and at 2 hours C.W. 
| ints. till 1825 
Amsterdam PCA TUM 0820, 1420 C.W. 
1.680 0920, 1020 C.W. 


ээ 
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AMATEUR CALL SIGNS 


Call Power | Wavelengths ` Hours of Working | 
Sign. |in Watts. | in Metres. |. (G.M.T.) System. | Name and 'T own. 
2AL c = - —- Marlborough College, 
2AM —- — | — -— | -7O0/L.C. 
2AZ ЕЕ — | 3-4p.m., 8- 9 p.m. | C.W. and Telephony | Mr. William Ге? Quets. 
| Guildford 
2CZ 10 | 150 and 180 | 11-12 am.. 8-9 p.m. Spark | Mr.C. T. Atkinson, Leiceste: 
2DF 10 | 180 and 1,000 8-9 p.m., 10-11 p.m. C.W. and Telephony | Mr. H. Heather. РесЕһал. 
2DG 10- | 180 7-8 p.m. Mondays to Spark and C.W. Mr. Burnett, Sheffield. 
| Fridays. (Other days | 
hours of working are | 
various. ) | 
2DH 10 180 (Portable Station) F A Ex РА 
201 | 10 | 180 99 ээ »* э | os LEA 
2DT ` — | — — — | Barrow and Distre: 
| j | . Wireless Association 
2DV | 10 | 180 x | Spark Mr. H. EN Woodhall. 
Bramhall, Chee. 
2FG | — 4 — | — — Mr. Н. L. McMichael, We: 
| Hampstead, N. 
2FH кз. 3 — | 5 = | Mr. T. I. Rogers, Moeele: 
2FN = gj = — — | Mr. L. Baker, Ruddingtcc. 
X" | Notte. А 
2FW — | -— _ (Portable Station) ` Spark Rev. D. Thomas, St. Раш: 
| | | | B.P. Scouts, Bourne- 
( mouth. 
2FX — j — 8-9 p.m. Mondays ќо | Spark, C.W., T. T. and | Mr. H. C. Binden, Воште 
| | Fridays. (Other days Telephony mouth. 
hours of working are | 
| various. ) | | 
26Р | — — 8.30-10.30 p.m. Spark, C.W., T. T. and | Mr. W. Gaitland, Highbury. 
| | | Telephony ОМ. i | 
2GR | — — .12.30-1p.m.,5.30-7p.m. -— Mr. T. Forsyth, Ashington | 
2GS | — — (Portable Station) — " » 
2GU + 10 | 180 and 1,000 8-10 p.m. — | Halifax Wireless Club 
2GW | — | — 7.30-9.30 p.m. | — , Mr. A. Cash, Lymm, (Che 
262 . = 180 and 1,000 = C.W. and Spark ' Mr. A. L. Megson, Bowden.  : 
2HA | — 180 and 1,000 ‚ (Portable Station) | E | 5 " i 
2HB 10 180 and 1,000 8.-10 p.m; | C.W. Spark | м Н. Lomas, Массе 
| field. | 
2HG | — ' = 12.30-1 pm, — | ps | Mr. T. Boutlend (82. | 
| | 5.30-7 p.m. | Ashington. 
| 
2нн | — —- 12.30-1 p.m., | 5 „ (Jor. 
5.30-7 p.m. 
2HP | — | — | (Portable Station) Җ Mr H. C. Woodhall, Salford. 
2ID 10 | 180 3.30-4.30 p.m., C.W. and Spark | Mr. E. S. Firth, Thame 
| 8.30-9.30 p.m. | ' Ditton. 
21 | — 180 8-10 p.m. Southport Wireless Exper: 
| |. mental Society. 
21J | — (Portable Station) | — | = és | 
2IK E E | ea Es | 3rd Altrincham Troop Ee 
| | Scouts, Altrincham. 
200.1. = ' (Portable Station) = 
210 10 | 180 | 9.11 p.m. | Es Mr.G.A.E. Roberta Twytot! 
ZIW 10 ' 180 9-11 p.m. | Мг. С. R. Marsh, Тиуіоті 
2JK 10 180 and 1,000 | 8.30-10.30 p.m. Spark, C.W., Т.Т. and | Mr. Р. R. Coursey, Musvel 


Telephony Hill, N.10. 


2PF 10 180 | — Spark Mr. F. Foulger, Londee 
| S.E.14. 
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А MORSE PRACTICE SET 


By Cart H. Parkinson. 


HIS set was designed for two 
purposes :—(1) To be of conve- 
nient size for portability, and 
(2) to be used in conjunction 
with a practice-circuit (for two 
operators) In the first case, on depressing 
the key, a buzzer sound is produced in the 
telephones. In the case of the practice- 
circuit, on depressing the key, a buzzer 
responds in another room. When the key 
in this second room is depressed an induced 
sound is likewise produced in the telephones. 
A better idea of the circuit will be obtained 
on referring to the diagram of connections 


(Fig. 1). 
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The set is contained in a box made of 
4” wood, stained and varnished. Its outside 
measurements аге 104” long, 84” high, and 
44° broad. ‘The instruments, etc., contained 
in the box are: key, dry-cell, buzzer, 
auto- jigger, condenser, 1, 3, and 6-way 
switches, plug-socket (for telephones) and 
terminals. “The box is not designed to carry 
the telephones intact, but they may be packed 
by removing the two receivers from the head- 
bands. 

The front of the box is hinged at the 
bottom and locked at the top. On unlocking 
it, the same drops down—forming a small 
desk, with the transmitting key fitted on the 
right-hand s de. 

The key is a “ 5s. Gamage.” It is fitted 
with three terminals, but the front and middle 
- contacts only are needed. 

The power is supplied by one dry-cell of 


the ordinary type, 1} volts being quite 
sufficient. 

The buzzer is а “ Gamage 2s. Wireless 
Type" It measures about 1'x2'xi" _ 
and it never gives any trouble once it is 
correctly adjusted. 

The auto-jigger is required to produce the 
sound in the telephones, and 15 more compact 
than a jigger with primary and secondary 
windings. It consists of six separate layers 
of copper instrument-wire, about No. 24 
S.W.G., (S.C.C.), wound on a small induction 
coil bobbin, 34” long, core $" in diameter, made 
of No. 24 S.W.G. annealed iron wire. The 
end of each layer is connected to its neighbour, 
thus making seven tappings altogether. 

The condenser consists of 29 sheets of 
tinfoil, 3” x 14”, interleaved with sheets of 
thin paraffined paper, 33” х 24". The lugs 
of the tinfoil sheets are turned back on to: 
one side of the condenser, a hole punched 
through the whole, and a terminal inserted. 

The switches need no description, as any 
1, 3, and 6-way switches will suffice. 
Those used in the set under description are 
very small and fitted on ebonite bases. 


PARAFTINED PAPER 


Fig. 2. 


Two sets of terminals are fitted to bases 
of pieces of old gramophone records, cut to 
size, and polished. One base has two ter- 
minals for connecting the dry-cell ; the other 
has three for use with the outside circuit. 

The plug-socket was obtained from an old 
house-telephone, and needs no description. 

The telephones were made out of two old 
house-telephones and a couple of “ Meccano ”” 
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strips. The telephone part of the instruments 
was cut off at the brass tube, A (Fig. 3), 
connecting it to the handle and microphone. 
The screw, B, fastening the eyelet, C, was 


‘then remo ed. Two pieces of “ Meccano” 
strip were ben in the form of Fig. 4, and 
fastened to the telephones by the screw, B. 
"Two 133” “ Meccano” strips were bent in 
the form of a semicircle for the two head 
hands. ‘The telephones have a resistance of 
30 ohms per ear-piece, and are connected in 
: 5 ries. 


Y 


| CONS 


Fig. 4. 


On referring to the photograph (Fig. 7) 
it will be seen that inside the box there is 
‚а small enclosure in the left-hand corner, 
made by two pieces of wood, the front forming 
the switchboard. Inside this enclosure are 
.the buzzer, auto-jigger, and condenser. The 
.tormer is packed in cotton-wool to deaden 
the sound as much as possible. | 

The position of the switches may be seen 
‘from Fig 7; the six-way at the top, the 
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three-way and plug-socket in the middle, and 
the external circuit terminals at the bottom. 
Between the side of the enclosure and the 
right-hand side of the box is a partition, the 
space to the left of this partition being occupied 
by the dry cell, and the space to the right 
by the key when the front is closed. At 
the bottom of this space are the battery 
terminals and switch for disconnecting the 
battery when the set is used in conjunction 
with the external circuit. Connection from 
the dry-cell to the battery terminals is made 
by two short lengths of wire brought through 
a hole in the partition. The key connections 
are made by way of the hinges of the box 


front. 


Fig. 6. 


On referring to Fig. 1 the buzzer 
circuit includes the dry cell A, the switch B, 
the key С, the auto-jigger D, the three-way 
switch E, and the buzzer F. ‘The telephone 
circuit consists of the auto-jigger D, the con- 
denser H, and thesix-way switch J. When the 
switch B is closed and the key C depressed, 
the buzzer responds. The current passe: 
through either one, two, or threelayers of the 
auto-jigger winding according to the position of 
the three-way switch. An induced sound 
Is then produced in the telephones, K, the 
loudness of which depends on the position of 
the three and six-way switches. ‘The con- 
denser is placed in series with the telephones 
to sharpen up the note. Since by altering 
the position of the three-way switch, more 
wire is brought into circuit, also more resist- 
ance, the note of the buzzer is lowered as 
well as making the signals louder in the tele- 
phones. ‘Thus there are six different strengths 
of signals for each position of the three-way 
switch. Leads are taken to the terminals, 
1, 2, and 3 (Fig. 1), from the common contact 
of the three-way switch, the front and middle ` 
contacts of the key respectively. 
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I will now describe the action of the 
practice-circuit for two operators, ‘The two 
termini of the circuit are in two rooms. ‘To 
save wire the existing bell circuit was used, 
£hus necessitating the laying of one wire only. 
"The bell circuit is indicated in the diagram 
ity thick lines. A switch, L, was inserted 


mear the indicator coil, M, to cut the bell 
‘and indicator coil out of circuit when practis- 
- ing telegraphy. When the set is used with 
this circuit the dry-cell, A, and the buzzer, F, 
are cut out of circuit by opening the switch, 
B. ‘Two leads were taken from the push, N, 


in the first room to an ordinary j" batten- 


holder, fitted on the skirting-board (not shown 
in the diagram). A wire from the battery, О, 
consisting of two Leclanché cells, was con- 


Fig. 7. 


nected to the metal case of the holder. This 
affords a three-way plug. The same method 


: was used in the other room but this time connec- 


tions to the inside of the holder were made 
to the terminal, P, of the bell, R, and to the 
side of the switch, L, remote from the 
indicator coil, M. The other pole of the 
battery, O, was connected to the metal of 
the holder. | 


The CONSTRUCTION " AMATEUR 


WIRELESS APPARATUS 
A FRAME AERIAL RECEIVING SET—VI. 


HE mounting of the component 
parts of the amplifier and tuning 
panel now being completed it is 
necessary to consider how the 
set Is to be finished off. Apart 
from .the frame, we have the tuning panel 
and Amplifier panel, together with a 50-volt 
high-tension’ or anode battery, a 6-volt fila- 
ment accumulator and telephones. If the set 
is to be portable, all parts, with the exception 
of the accumulator, should be mounted in 
one box. If the set is not required to be 
portable, only the tuning and amplifier panels 
need be boxed. A suitable box is shown in 


Fig. 13. 


It may be made out of $" wood, preferably 
three-ply for lightness and strength. Com- 
partment А will contain the tuning panel, 
compartment B the valve panel, and D the 
anode battery. The telephones may be placed 


in C The space allowed for the anode 


battery is 64" x 44" х 3". This is sufficient 
to take a 50-volt dry-cell battery, made by 
the British Ever-Ready Co. 

The overall length of the box should be 
194", the width 73”, and the depth 6’—all 
being internal measurements. If only the 
two panels are boxed the length should be 
11%”, other dimensions remaining the same. 
The partitions separating the units may also 
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be made of 3” wood, and mounted as shown 
in sketch. 

The box should be built up with all joints 
glued and screwed together, on account of 
the difficulty of dovetailing three-ply wood. 
If ordinary wood is used, §” thick, the ends 


Fig. 13. 


may be dovetailed, and the partitions fitted 
into shallow grooves. 

The deepest panel is the tuning panel, 
4)" deep, which, with the thickness of the 
panel }”, gives 41" overall depth. The box 
is made 6" deep, so that we can drop the 
panels in and allow sufficient space for the 
terminals and valves to be clear of the lid. 

Two methods of fixing the panels into the 
box suggest themselves, either by screwing 
]" battens, as shown in Fig. 13, and drilling 
clearance holes for small wood screws in the 
panels, or to use metal-thread screws put 
through the sides of the box and screwed into 
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the edges of the panels. "This latter method 
is the more difficult one and will require 
accurate dri ling and tapping of the ebonite. 
Before the tuning panel is finally - mounted 
it should be wired up. The connections will 
be easily followed from the sketch, Fig. 14. 

An additional switch—two contacts and 
an arm—should be mounted on the tuning 
panel and connected in circuit, as in the 
diagram, so that for long waves the loading 
inductance is in series with the frame, and 
for short waves cut out. 

For the reception of continuous wave 
with this set a separate heterodyne oscillator 
will be required. А description of such'an 
oscillator was given in the issues of this 
journal for Mdy 29th and June 12th last, 
and reference should be made to them. ` The 
oscillator there described was suitable for 
wavelengths up to 7,000 metres. By increas- 
ing the inductance of the coils the range can 
be increased to 15,000 metres. The B coils 
should be wound to 4” diameter with No. 38 
D.W.S. instead of No. 36. In the grid- 
circuit connect one coil, and in the anode 
circuit two coils, joined in series in such a 
way that when current flows from one со! 
to the other it goes on in the same direction, 
t.e., the mutual inductance between the two 
coils adds to the inductance of the two coils 
in series. Use a -003 condenser or a lower 
value variable, with fixed condensers added 
In series. 
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Connection from the batten-holder in the 
first room to the terminals, 1, 2, and 3, of 
the practice set is made by means of three- 
way flex. This flex has an adaptor at one 
end and tag-terminals at the other. The 
third connection on the adaptor is effected 
by removing one of the pins and inserting 
a terminal in its place, thus making connec- 
tion to the metal of the holder (see Fig. 5). 
By inserting the adaptors in a certain way the 
connections are properly made. ‘The ter- 
minal-tags have 1, 2, and 3 rings filed round 
them respectively, so as to distinguish one 
from the other when connecting up to the 
terminals, 1, 2, 3 (Fig. 1). 

The buzzer, S, and the key, T, are fitted 
to a small board, connections being made to 
the holder in the second room by the same 
method as before This buzzer is made out 
of an old electric bell, a piece of tin with a 
platinum contact replacing the armature. 
The key, T, is made out of a “ Meccano " 
strip and a small wooden knob. Three 
contacts are needed and are arranged as Fig. 6. 
The back-contact is afforded by the screw, 
which goes through one of the holes in the 
strip, yet only makes Contact with it when 
the key is in its normal position. Thus on 
depressing the key the contact is broken. 

Referring again to Fig. 1 it will be seen 
that when the switches, B and I, are open 
and the key, C, depressed, the buzzer, S, 
responds by agency of the battery, O. When 
the key, T, is pressed the buzzer, S, responds 
by agency of the battery, U (belonging to the 


house-bell circuit). In the latter case the 
current passes through the windings of the 
auto-jigger, thus producing an induced sound 
in the telephones. Thus communication 
may be maintained between the two 
rooms. : 

. A pair of t.lephones may, of course, be 
connected up in the second room of the 
circuit by means of another small auto-jigger 
inserted in the lead connecting the battery, O, 
to the back-contact of the key, T. | 

The amateur will probably save himself 
much trouble if he purchases honeycomb coils 
instead of winding basket coils. -Before pur- 
chasing he should plan out the range of wave- 
lengths to be obtained from each set of coils 
with his condenser. With tightly coupled 
pancake coils it is not safe to calculate on 
more than a two to one increase in wave- 
length from minimum to maximum capacity 
of his condenser. When ordering these coils 
it is better to specify the inductance in micro- 
henries required rather than wavelengths, 
unless the capacity of the condenser is given 
when ordering. 


This heterodyne may he either mounted 


as a separate unit, or on a panel in a similar 


fashion to the other two, and mounted in the 
box—say in compartment C. In this case 
it will be necessary to make up a small 
coupling coil of half-a-dozen turns which may 
be joined in series with the frame—the coup- 
ling coil being placed near the coils of the 
heterodyne, so that the local oscillations may 
be induced into the tuning circuit. 


THE WIRELESS SOCIETY OF LONDON. 


The next meeting of the Society will take place at 8 p.m., on January 27th, at the Royal Society 


of Arts, John Street, Adelphi, W.C., when Lieut. Duncan Sinclair will deliver a lecture entitled ‘‘ The 


Wireless Stations of British Commercial Airways." 


QUESTIONS AND ANSWERS 


М“ JT E.—T'his section of the magazine is placed at the disposal of all readers who wis! 
anformation on matters pertaining to both the technical and non-technical sides cf „_: L 
should comply with the following rules.—(1) Questions should be numbered à , "07% work.. 
(2) Queries should bec’ 
in their questions readers are advised to search recent numbers to ғ 
(4) The Editor cannot undertake to re- „„ 


pa per only, and should not exceed four in number. 
dealt with before. 


be accom panied by the full name and address of the sender 


will be answered under the initials and town of thr 
(6) Readers desirous of knowing the 
save time by writing direct to ti 


A.E.H, (Nottingham) ask» for information with 


regard to the principal so’ ons which can be heard 
in England. 
Consult а 07 of May Ist issue and pages 


273, 274, 275, 279 of July ist issue for data of high- 
power Stations. For information concerning the 
numerous low-power stations, consult the Year 
B^ok of Wireless Telegraphy, 

C.H. (Woodstock) sends sketch of a simple 
crystal receiver, and asks (1) What power would be 
required to receive with this set, and where to fix the 
battery. (2) Would an ordinary telephone receiver 
do to receive messages, and if not, why not. (3) 
Would a 4-volt dry-cell or a 4-volt accumulator be 
better for this set. 

(1) No battery is necessary for many crystals ; 
for some, however, e.g., carborundum, a battery 
and potentiometer are very desirable. For connec- 
tions see Fig. 7, page 374, of the current volume 
of The Wireless World, omitting the condenser 
there shown. 

(2) Any telephone of resistance greater than 
about 1,000 ohms can be used. Lower resistance 
telephones аге too insensitive without a telephone 
transformer. 

(3) It is immaterial which. . 

S.M.D. (Loughboro) asks (1) What effect would 
an electric power station 300 yards distant have on 
his apparatus, and how can he overcome any trouble 
from it. (2) Can a spark or crystal receiver be 
altered to receive C.W. or tele phony by means of valves. 
and how. (3) Where he can obtain a full list of call 
letters of stations and ships. 

(1) It is quite likely that you will not get much 
trouble at this distance, particularly if the supply 
is D.C. If, however, you get induction, you will 
find it rather hard to eliminate. The best way will 
be to screen your receiving circuits, as much as possi- 
ble. with metal. . 

(2) А crystal receiver will receive telephony 
without the addition of а valve. A valve for C.W. 
can be introduced into almost any crystal receiver, 
but it is in general, better to rearrange the whole 
set. You do not say what gear you have at your 
disposal ; but for & typical set see Fig. 5, page 500, 
of the current volume of T'he Wireless World. 

(3) See reply to A.E.H. (Nottingham). 

H.J. (Ravenscourt Park) asks (1) What is 
the diameter of the former for the 168 turn pile- 
winding referred to at the end of “* The Construction 
of Amateur Wireless Apparatus’ (Part 2). page 465 
of “The Wireless World " for September 18th. 1920. 
(2) Is the enclosed diagram for a C.W. reception 
set workable, and ia the qrid-leak necessary in this 
case, 
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(1) Calculation points to the diameter having 
been approximately 20 ems. 

(2) The set shown is correct, excepting. the 
arrangement for reaction. A reaction coil between 
the plate of the valve and the positive of the H.T. 
battery, inductively coupled! to the grid.circuit 
inductance. would give much. better results than: 
the coils you suggest. 

° ome em ewe (Catford) has a 
coupler, the d*menaions of which are :—Primary, 
64” x 10”, secondary, 4{'' x10", and asks tf this 
coupling is too tight. (2) If the windings on the 
above two coils should be wound in the same direction 
or the primary clockwise and the secondary arti- 
clockwise, or vice-versa. (3) Why a variable condenser 
made of tinfoil and wax paper is unsatisfactory for 
receiving. (4) Is glass а good dielectric for receiving 
condenser. | 

(1) Yes, if one is pushed right inside the other. 
but if almost or quite outside, no. 

(2) It is of no importance which way they are 
wound. 

(3) Variable condensers of foil and paper are 
all right if the vartation is discontinuous and ob- 
tained by switching in fresh sections, but not if an 
attempt is made ta make it continuous by moving 
the foils. 

(4) Yes, good electrically. 

М.С. (Rome) asks (1) For a diagram of a 7-vaice 
resistance amplifier with crystal rectification (galena), 
after the seventh valve; also for details of a desiqn 
for such a set. He asks if this amplifier would 
give good results with a frame aerval 14 metres square, 
or whether it 18 better to rectify with a supplementary 
valve. (2) The condenser connected across the frame 
being of +006 mfds. maximum capacity, how many 
turns, elc., are necessary to tune from 600 to 10,000 me. 
(3) What would be the approximate range of such 
amplifier. (4) What will be the call-letters and 
wavelength of Bordeaux (Croix Ф Hinge), and if «г 
has begun its experiments. 

(1) We cannot deal with questions relating to 
the complete design of such apparatus in these 
columns. See the article in the issue of March. 
1920, page 701, for the general principles of such 
an amplifier and for details of design. It seems 
superfluous to employ a crystal detector with a 
set of this type, as it will probably function as a 
cumulative rectifier in any case. А good amplifier 
of this type will give the best possible results on 
long wavelengths. 

(2) 50 turns on the frame and a loading coil of 
1,000 mhys. will tune to the desired wavelength. 
but the condenser is much too large for the purpose : 
better, -0003 mfds. maximum. 
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(3) It is quite impossible to say. 

(4) We believe that experimental work is now 
being carried out, the call-letters used being LAF. 

W.A.S. (Kilburn) sends a description of his 
set, and asks (1) What alterations to the set are neces- 
sary on increasing АТЛ. to about 18,000 mhys. 
(2) Lf a valve detector can be used in place of a crystal. 
(3) Jf on doing this would he need to increase hia 
battery power. (4) What would be the maximum 
wavelength, 

Your questions are very difficult to answer, as 
you do not send a sketch, or describe how your 
set is connected up. 

(1) If the set is auto-coupled to the circuit re- 
ceiver, no alterations will be necessarv. 

(2) A valve could be used as you say, but a 


s ngle valve would give little better results than a 


crystal: telephony is audible on either. 

(3) With a 3-electrode valve.an additional battery 
would be necessary for the plate-circuit. Ав you 
do not say the size or kind of cells in your present 
6-valve battery we cannot say whether it would 
be suitable for lighting the filament of the valve. 

(4) About 5.000 ms. 

H.T.A.N. (Wellington College) (1) Sends a 
diagram of a receiver far criticism, and asks (2) The 
maximum wavelength it will receive. (3) For details 
of an intervalve transformer. 

(1) Your circuit should be quite satisfactory, 
but a potentiometer is not required for a resistance 
amplifier. The reaction condenser should be smaller 
than -0001 mfds. 1 

(2) The secondáry circuit will tune to about 
6,000 ms., the primary to about 3,500 ms. We 
should advise rewinding the secondary with about 
No. 32 wire. 

(3) For an intervalve transformer use & bundle 
of iron wires about 3 in. long by } in. diameter 
for the core. The windings should be { oz. and 
11 oz. of No. 44 wire. This is for L.F. of course ; 
for H.F. it would be necessary to know the conditions 
of use beforé giving a design. 

PANCAKE (Bristol) asks (1) for a good single- 
valve long-wave circuit to comply with certain con- 
ditions as to apparatus. He also has other gear 
and asks (2) If he should use as a separate short- 
wave receiver, or connect-up to make a single crystal 
or valve receiver with the previous gear. He also 
asks (3) How to find the correct polarity for connecting- 
up H.R. telephones in a valve circuit. (4) If a 
permit is necessary to use a small power buzzer ove?, 
sau, half a mile, and if it is likely to be granted, 
if necessary. 

(1) See Fig. 4, page 338. 

(2) We think you would get most useful results 
trom the two circuits used independently. 

(3) Either by checking the winding, if visible, 
and the polarity by a compass needle, and using 
Ampere's rule, for which see any elementary 
electricity text-book. Failing this, hang just as 
much weight on the telephone magnets as they 
will support. Switch on a small current. The 
direction. of the current. which makes the weight 
fall is the wrong direction. 

(4) A permit is necessary. It will probably be 
granted, except in the neighbourhood of an irn- 
portant receiving station. 


G.C.P. (Cheltenham) asks (1) In using a 
radio-frequency resistance amplifier receiver with 
ca pacity-reaction, what is a suitable. maximum 
capacity for the reaction variable condenser. (2) 
What length of the enclosed slate pencil gives a re- 
sistance of 4 megohms, and could this be used as 
a grid.leak. (3) Ref. "The Wireless World," 
December, 1919, page 530. Reed’s receiver. Later 
C, ts given аз -00005 mfds. Are signals improved 
by making C, variable or with a leak, and what 


maximum value is the special condenser C5. 


(1) It depends considerably on the details of 
the receiver. -00001 mfds. will probably Бе 
sufficient. 

(2) About 4 ems. This could be used, if enclosed 
in а glass or similar tube, to obviate variations 
of resistance through dampness. 

(3) A grid-leak is necessary. See also reply to 
W.A.H., page 294, and various other queries on 
this receiver, about which we have no detail 
information. 

P.T. (Brussels) refers to the *‘ very low frequency ” 
amplifier of Messrs. Abraham and Block described 
on pages 53 and 54 of the April ith issue, amd asks 
(1) For values of capacities and resistances of the 
above. (2) Whether it can be used to operate a relay 
requiring З milliamperes, (3) If not, can we recom- 
mend him a design of relay easy to construct. 

(1) We have no further information regarding 
this amplifier. Possibly you may te able to trace 
the original paper of Messrs. Abraham and Block. 

(2) It depends on the resistance of the relay, 
but we should judge that such a circuit is certainly 
capable of operating a sensitive relay if suitably 
wound, ¿.e., to a resistance of about 10,000 ohms. 

(3) w e should advise you to rewind your present 
relay if necessary. 

F.J.R. (Midlothian) encloses a plan of his aerial 
arrangements and asks (1) If the aerial wires are too 
near the ridge of the zinc-covered roof. (2) If sample 
of wire enclosed is suitable for an aerial. (3) With 
reference to (1), if the wire is too close to the zinc - 
ridge could this be insulated by a са! of paint. 
(4) With reference to the article on telephones in 
October 2i issue, page 495, if 42 or 43 enamelled 
copper wire would be suitable. If so, how many 
yards would be required for each bobbin for low 
resistance tele phones. 

(1) Your aerial appears to be somewhat too near 
the roof. We would advise masts attached to the 
chimney stacks. 

(2) Your wire appears to be steel, and would not 
therefore be very suitable owing to its high re- 
sistance. 

(3) No; this would do no good. . 

(4) 25 yards per bobbin would give you 50 ohms. 
resistance for each. This gauge of wire is un- 
necessarily high, however. 

G.F.K.B.(Mombasa) states that he is constructing 
a 3-valve H.F. amplifier on the lines of the Marconi 
DIA type. He finds that he gets no signals at all 
unless the grid connection of the Q valve is broken. 
Не asks (1) How it is that the circuit functions at all 
in these circumstances. (2) If 800 ohms is satis- 
factory for the intervalve transformers, or should 
they be multilayered coils wound to a high resistance. 
(3) Lf 00035 mfds. is a correct value for the trans- 
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former condensers. (4) Wath reference to a statement 
in “The Wireless World " to the effect that the 
resistance of - the windings were 24,000 ohms, if 
this is a misprint for 2,400 ohms, or if the intervalve 
transformers should be multilayered. 

(1) Rectifiers in which the grid is apparently 
insulated from the filament are well-known. In 
reality there is a leakage path which permits the 
charge on the grid to escape. Your result certainly 
seems surprising, with a Q valve and only 50 volts. 
We suspect faulty insulation in your transformer 
which should have the effect of raising the potential 
of the grid. 

(2) No; too low. See answer to (4). 

(3) Yes, about right. 

(4) Statement quite correct. Transformers of 
this type are usually wound in multilayered sections 
to reduce self-capacity, this being a compromise 
between pile-winding and the ordinary multi- 
layer method. 

CONSTANT READER (Kingston-on- 
Thames) wishes to instal a small W.T. transmitter 
such as described in August 24th issue ‘in the Pro- 
ceedings of the Wireless Society of London, and gives 
a list of apparatus in his possession. He asks 
(1) What further apparatus he would require. - (2) If 
we could give him an alternative circuit. 

(1) Apart from the aerial there is nothing 
further absolutely necessary to complete your set, 
but a filament rheostat is desirable. The condenser 
of -01 míds. capacity is too large for a shunt con- 
denser as given in the above article, but would be 
suitable if used as а series condenser in the aerial 
circuit. You might then use an additional A.T.I. 

(2) The set shown in reply to B.G.H. (Wembley 
Hill) on page 601 of the November llth issue 
might suit your purpose. 

N.B.—We are glad your previous difficulties are 
now overcome, though we fear we were not able 
to be of very much use. 

W.J.T. (Lurgan) submits a circuit for criticism 
and asks (1) If the tikkler coil should be of a constant 
value. for any wavelength, and if во, what value, 
using a Maoni type V.T. (American). (2) What 
is the value of the resistance marked R shunted 
«cross the amplifier transformer secondary. (3) For 
an alternative circuit using only one H.T. and one 
L.T. battery for both tubes, 

А condenser is required across Н.Т. battery and 
transformer of the first valve to by-pass H.F. 
current, value about -003 mfds. See also answer 
to (2). 

(1) The coil may be of constant value, but should 
be variably coupled to A.T.I. Value difticult to 
predict as it is usually found by experiment. 
Try it with the largest wavelengths, as these 
require most coupling. 

(2) We do not see the use of this resistance ; 
it will certainly weaken signals, and had better be 
omitted. 

(3) Put vour H.T. battery on the filament side 
of the transformers, and connect your filaments 
parallel to your common L.T. battery. 

E.J.H. (Sidcup) encloses diagrams of two circuita, 
and asks (1) for criticism of A, which is designed for 
use up to 4,000 ms, (2) If an ordinary fixed cone 
denser, say, -0005 mfd. would do instead of a 
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variable one across his H.T. battery and tele phone 
transformer. (3) With reference to circuit (х). for 
an explanation of certain fluky results. (4) If this 
circuit constitutes a capacitance circuit. 

(1) Subject to the following criticisms, your 
circuit is correct, and the values of the components 
well chosen. 

(a) The condenser across the Н.Т. and tele- 
phone transformer would be better if -003 míds. 

(b) The condenser across the primary of the 
first transformer (and preferably the H.T. as 
well) is necessary for proper reaction working. 
Value -003 mfds. 

(2) Yes, but it should be -003 mfds. 

(3) Your circuit shows the grid connected through 
а leak to the positive of the H.T., and otherwise 
insulated. This is certainly wrong with any desizn 
Try putting the leak from gnd 
to filament. 

(1) Your circuit is a variety of the de Forest 
ultra-audion circuit, the reaction being effected by 
connecting plate and grid to the extremities of a 
tuned circuit. "This is not & capacitative reaction. 

VIC EE (Birmingham) wishes to design a 
valve receiving set to work efficiently on both short 
and long wavelengths, and specifies certain material 
he has at his disposal. He also encloses a sketch 
showing a tuner for the above as a suggested starting 
point, He aska a series of questions relative to the 
details of the design of such an apparatus. 

We regret that we cannot undertake to design 
complete sets in these columns. Our object is 
to help readers with specific difficulties, and we have 
all too little space and time at our disposal for this 
purpose. We advise you to obtain working 
drawings from any of the firms advertising in 
The Wireless World. 

With regard to your diagram, your long wave 
tuner shows two tuned circuits coupled, your 
short wave tuner no tuned circuits at all. The 
former arrangement is very unstable, the latter 
not at all selective. See reply to F.B. (Hornsey), 
on page 598 of the November 12th. issue, for a 
circuit which we. advise in preference. We note 
that you also suggest tentatively the employment 
of а H.F. amplifier after the rectification stage. 
and connected to your set by an iron-cored trans- 
former. This of course is not correct ; your H.F. 
amplification should be done before rectification. 

J.R.B. (Helston) has a C.W. receiver and à 
E.F. amplifier, On connecting the input of the latter 
to the. telephone terminals of the former, he gets т 
siqnals unless the tele phones are also retained across 
these terminals. He asks (1) Why. (2) For a sketch of 
the winding required to use a valve instead of a crystal 
in the S.W. Tuner Mark 3. 

(1) Your L.F. amplifier shows а small condenser 
alone across the grid and filament of the first valve. 
If therefore you remove your telephones from the 
plate circuit of the receiver valve, the plate circuit 
of this valve has exceedingly high impedance for 
L.F.. and practically infinite resistance for D.C. 
This explains failure to work. You will find that 
any iron-cored choke of fairly suitable dimensions 
will do instead of the telephones. It should have 
roughly. the dimensions of the H.R. winding of 
a telephone transformer. The reason for your 
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finding better results with two pairs of telephones 
is that the impedance of two happens to suit the 
circuit better than that of one. 

(2) See note on page 626, November 27th issue. 

L.R.L. (London) sends diagrams of two sets, 
and asks (1) For criticism, particularly as to relative 
sizes and gauge of wire and formers. 
mum and minimum wavelength to which the apparatus 
will tune. (3) (a) Range, using P.M.G. aerial. 
(b) Range. using valve and frame. (4) The connec- 
tions needed for the inclusion of a 3-electrode valve 
in the circuit. 

(1) The general arrangement of the set is satis- 
factory. The primary coupler-coil is unnecessarily 
large, and wound with too thin wire, A series 
A.T.C. is not necessary, except for very short 
wavelengths. 

(2) We cannot say exactly, as you do not give 
enough data; probably about 6,000-7,000 ms. 
maximum. 

(3) We cannot say. 

(4) Your Fig. (2) is useless. See Fig. on page 
65, April 17th issue, for a suitable circuit. 

BEGINNER (Warwickshire) asks (1) For a 
diagram of a small receiver to tune to 16,000 ms. 
(2) What alterations would be necessary for trans- 
mission. 

(1) We strongly advise you to adopt a much 
smaller range to begin with, as simple sets suitable 
for construction by a beginner are not efficient on 
long wavelengths. You will find а suitable set 
described in the issue for December, 1919, or see 
Fig. 7, page 601, of the issue for November 13th. 
Either of these sets could be reconstructed on more 
advanced lines when you get the necessary ex- 
perience. 

(Z) You will not be able to adapt the receiving 
set for transmission, as quite different proportions 
and arrangementa are necessary for this purpose. 

C.D.F. (West Ealing) asks (1) If tt is possible 
to receive with a crystal receiver on an aerial 26 ft. 
long and 30 ft. high. (2) If so, what is the best 
circuit to use. (3) If not possible, what is the simplest 
valve circuit to use. 

(1) This is possible, but the range will be rather 
unpleasantly limited with such a small aerial. 

(2) Fig. 10, page 502, should be satisfactory. 

(3) Fig. 5, page 500, amended as there suggested, 
would be better than a crystal, but a multi-valve 
amplifier, e.g., Fig. 9, page 502, would be still 
better. 

F.H.C. (Yardley) proposes to instal a crystal 
receiving circuit, and asks (1) What kind and gauge 
of wire is suitable for an earth lead. (2) If a sheet 
of galvanised iron 3 ft. by 3 ft. would be suitable for 


an earth. (3) If aerial wire would be suitable for the 
lead-in. (4) If a type of aerial sketched would be 
suitable. 


(1) 16 S.W.G., copper, or the larger the better. 

(2) Yes. 

(3) Yes. if due regard is paid to insulation. 

(4) Fairly good. It would be better if you 
could arrange a mast attached to the tree so as to 
keep the aerial well above the branches. 

R.W.P. (Sandgate) wishes to receive C.W. on a 
3-valve amplifier (sketch enclosed), and aska (1) If 
it is possible to do so without using another valve, 


(2) The mari- - 


(2) If a second valve is necessary. would a second 
arrangement (sketched) be suitable for use with a 
small aerial. (3) If the following alterations would 
be advisable :— (a) Grid-leak to first valve ; (b) con- 
denser across telephones; (с) tron core to first 
transformer (sketch 2). (4) For correct resistance 
and sizes of wire for primary and secondary of 
first transformer (sketch 2) 

(1) Yes: connect a -003 míd. across plate and 
filament of first valve. with a reaction coil in series 
with it, coupled to the tuned circuit. 

(2) The arrangement sketched is not necessary, 
but would do. See (3) (c) below. 

(3) (a) Yes, but the grid condenser should be 
in series with the grid and not across grid and fila- 
ment, as you show. 

(b) Yes, not greater than :003 mfds 

(c) Yes, if the first valve is functioning as a 
detector. The arrangement corresponds to 
our suggestion in (l), but with an extra stage 
of L.F. amplification. Otherwise you may make 
the second valve the detector (with condenser 
leak or otherwise) and make the first valve the 
H.F. amplifier. 

(4) See article on page 588 of the November 13th 
issue for details of a suitable transformer for the 
second alternative in (3) (c). For first alternative. 
make a transformer similar to your existing ones. 

P.B.W. (Tunbridge Wells) asks (1) The 
inductance of a coil 10” by 4", wound with No. 2 
enamelled copper wire. (2) The inductance of a coil 
133” by 5", wound with No. 22 enamelled copper 


. wire. (3) Whether the cou (1) as А.Т.І. and coil (2), 


as closed inductance (both variable), can be used as 
a loose-cou pler. (4) The maximum wavelength 
obtainable with a 75’ aerial, 30’ high. 

(1) 2.200 mhys. 

(2) 8,000 mhys 

(3) You will find using (1) as a closed circuit 
inductance, and (2) as A.T.I., more satisfactory. 

(4) Arranged as we suggest, probably about 
2,000 ms. 

J.D. (London) wishes to convert a single-circuit 
receiver into a two circuit one, and asks (1) Gauge 
and length of wire to use on a 4' former for the 
secondary circuit with his existing A.T.I. as primary. 
(2) What is the cause of a continuous howl in 
the telephones when using a reaction coil with a valve. 
(3) If No. 24 or 30 wire can be used in the above 
secondary. 

(1) and (3) Using 24 S.W.G. (which is the 
better of the two), 14 inches of winding will give 
you 4,000 ms., employing a :0005 mfd. condenser. 
(This is a suitable value.) 

(2) Audio-frequency oscillations are being pro- 
duced by the stray fields of your circuit, or else 
the circuit itself is wrong, and gives you audio- 
frequency reactions instead of radio-frequency, 
which we presume you want. 

C.S.L. (Fence Houses) sends a sketch of a 
receiver, and asks (1) If circuit will work. (2) If 
the connections of the aerial circuit are correct 
(3) Zf the inductance of the coil in the closed circuit 
should be equal to that of the coupling-coil in the 
aerial, or if more inductance may be added. 

(1) Circuit should be satisfactory. 

(2) Yes. 
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(3) We do not understand what you mean by 
describing a coil as “ — 641A." You will probably 
find it necessary to increase the tuned circuit 
inductance considerably. 

ENTHUSIAST  (Sheffield).—Your questions 
are very vague. We think you would do well to 
get an elementary book on the subject of wireless 
and study it carefully, as your conception of things 
appears somewhat nebulous. 

(1) See Fig 7, page 601, November 13th issue. 

(2) We cannot state the range from the informa- 
tion you give. Two wires can be used. 

(3) The condenser can be about :0005 mfds 
Inductances will depend on the size of the formers, 
which will depend on the wavelength required. 
See various recent replies. 

(4) None. 

J.T. (South Shields) asks (1) For a simple 
single valve. circuit for use with a frame aerial. 
(2) If formers which he possesses for a loose-cou pler 
can be used, and tf so, what windings he should use. 
(3) For values of condensers, etc. 

(1) A single valve circuit will not in general 
be sensitive enough for satisfactory work with a 
frame aerial. Any circuit of this type, which might 
he made to give results would be very critical in 
adjustment, and need very skilled handling. We 
suggest Fig 1 as a fairly satisfactory alternative. 


Fig. 1. 


(2) You do not give any particulars of the sizes 
of your formers. However, the aerial sketched, 
having capacity reaction, does not need a coupler. 

(3) See Fig. 1 above. 

J.E.J. (Dulwich) gives particulars and a diagram 
of his set. which he states does not work. and asks 
(1) Lf there is any obvious reason why he gets no 
results. (2) Whether, if the tuning inductance is 
too small, he could get results by inserting more in 
the aerial circuit as shown in his sketch. (3) If the 
inductance in his set is inadequate and cannot be 
remedied as in (2), what size inductance should he 
have. (4) If the aerial is too small to give any 
results could he improve it by connecting any form 
of indoor acrial in series or parallel with it. 

(1) Your set appears to be all right, and we cannot 
say why you get no results. We suggest the follow. 
ing possible faults: (a) Badly situated aerial. (b) 
Bad earth. (c) Bad connections in any part of the 
apparatus. (d) Leaky blocking condenser, only 
allowing the strongest signals to pass through the 
telephones. You should test with blocking con- 
denser removed, it is not essential to the working 
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of the set. Your detector seems to be working 
correctly. 

(2) Your existing inductance should enable vou 
to tune to 600 ms. You can tune to higher wave- 
lengths by either of the methods you suggest. 

(3) You should be able to hear many 600 ms. 


' stations. 


(4) We hardly think so. 

J.K.H. (Rotherwood) hears a“ peculiar tapping 
noise " in his telephones whenever a motor lorry 
(petrol) passes the house. It has been suggested. to 
him that this is due to high-frequency radiation from 
the magnetos. He asks our opinion. 

You do not say what type of set you are using, 
nor how far from you the lorries give trouble. 
Induction of this sort from magnetos does give 
trouble at times, e.g., on aircraft ; and in certain 
of the Marconi Co.s sets special provisions are 
made for overcoming this trouble. However, we 
should not have expected trouble of this sort under 
the circumstances you suggest unless you were 
using exceedingly powerful amplification. If you 
are not, the effect is more probably due to mechani- 
cal vibration affecting a loose contact somewhere 
on the set. 

SPARKS (Margate) asks for dimensions of 
coils to tune to 18,000 ms. on a single valve receiver 
with an 80 ft. single wire aerial. 

We do not recommend such long wavelengths 
on а single valve set. However, try А.Т.С. of 
:003 mfds. in parallel with A. T.I. —3-pile—of 
No. 24 wire on a former 8” x 6". Tuned circuit 
condenser -001 mfds. and inductance—3-pile —of 
No. 26 on a former 10'»5". Reaction coil, 
8” x 4” single layer No. 28. 

С.А.В. (Exeter) asks if and where he can obtain 
hard valves in England suitable for a resistance- 
cou pled amplifier. 

Practically no soft valves are now made. See 
our advertisement pages for names of manufac- 
turers of hard valves, almost any of which will be 
suitable (with correct H.T.) for your purpose. 


SHARE MARKET REPORT. 


The market is steady and prices as we go to 


press :— 
Marconi Ordinary .. .. .. £2-5-0 
5 Preference .. .. .. £2-2-6 
" Marine be a we: bee 6 
39 Canadian .. .. .. 7-0 
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STUDENT'S 
GALVANOMETER 


Model 375 Galvanometer 
is amoving coil instrument 
with a uniformly divided 
scale 2:35 inches long. 

Its resistance is approxi- 
mately 29 ohms and the 
current required for a 
millimeter (1 scaledivision) 
deflection is 20-25 micro- 
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EXPERT TRAINING FOR YOUNG GENTLEMEN (15-25) IN INLAND, CABLE & WIRBLESS TELEGRAPH Y. 
Good appointments are open to our students as soon as qualified, the demand for Skilled Operators in all Services greater 
than the essel. Special Short Course suitable for men wishing to obtain Government Certificate and enter tbe service of 
the Marconi Co. At several recent Government Exams. all candidates obtained 1st Class Government Certificate. No Branches 
er Posta! Tuition. Fees moderate. Recognised by the War Office, Admiralty, Wireless Telegraph and Cable Companie.. 
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WIRED WIRELESS TRANSMISSION 


By Рнил R. Coursey, B.Sc., A.M.I.E.E. 
(Continued from Page 701) 


HE application of high- 

frequency currents to the trans- 

mission of appreciable amounts 

of energy along wires is no 

recent invention, although, as was 
pointed out in the first part. of this article, its 
development has received a powerful impetus 
by the application of the three-electrode 
thermionic valve to its problems. Hertz, the 
discoverer of the properties of electromag- 
netic waves, was the first to apply these waves 
to wires, by setting up stationary waves in long 
horizontal wires, the lengths of which. were 
adjusted to resonate with the frequency of the 
impressed oscillations.* These stationary waves 
could be detected at various points along the 
wire and, therefore, could have been employed 
for signalling purposes. At that time, how- 
ever, such application was not appreciated, 
any more than was the use of the free electro- 
magnetic waves for similar purposes until 
' Marconi's development of practical wireless 
apparatus. 

At the present time it is very customary 
to give General G. O. Squier (Chief Signal 
Officer of the U.S. Army) the credit for the 
invention of multiplex wired wireless, but 
although about 1910 he developed a practical 
a:paratus for communicating by this means 
and thus brought the subject to more general 


* See earlier articles in this series, The Wirelese 
World, No. 8, p. 73, May 1st, 1920, and p, 217, June 
26th, 1920. 


notice, the actual origination of the idea took 
place at a much earlier date. 

Developments of the early ideas of using 
Hertzian waves for communication along 
wires were made in 1900 by M. Turpain, 
while in 1886, before the days of ordinary 
* wireless," M. Leblanc had laid down the 
principles of wire telegraphy and telephony 
with high-frequency currents. The develop- 
ments of the oscillating arc and high- 
frequency alternators as generators of high- 
frequency currents enabled greater success 
to be obtained. 

'The transmission of telephonic messages 
in this manner necessitates the use of a 
steady source of continuous oscillations 
for transmitting, whereas for telegraphic 
purposes damped oscillations сап Бе 
employed, although better results are 
naturally possible with sustained oscillations. 

The damped waves which may be employed 
for telegraphic signalling may be produced by 
a buzzer in the manner already indicated in 
the first part of this article, but where greater 
powers are required quenched spark trans- 
mitters have been used with success over 
considerable lengths of time. 

E. Ruhmer succeeded, in 1909, in trans- 
mitting three telephonic conversations simul- 
taneously along a short line, using Poulsen arc 
transmitters, while G. O. Squier also used con- 
tinuous oscillations for telephonic transmission 
by this means, and in 1911 transmitted speech 
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over а cable 11 kms. long, using an Alex- 
anderson high-frequency alternator at the 
transmitting station. Medium frequency 
alternators (of 6,000— 7,000 ^4) have also 
been used for wired wireless transmission, 
by tuning the circuits to harmonics of the 
fundamental frequency, so as to obtain an 
effective working frequency above the audible 
limit. 

The advantages of this method of com- 
munication, when the lines have too poor an 
insulation for satisfactory signalling by ordinary 
means, have already been pointed out. During 
the war the problems of communication 
under similar conditions were brought very 
much to the fore for two reasons—the great 
difficulty of maintaining lines in good electrical 
condition in battle areas and the scarcity 
of suitably insulated wires. In attempting to 
overcome these difficulties the U.S. Signal 
Corps carried out researches to test the 
practicability of this means of communication 
over bare wires, which may be either simply 
laid on the ground, buried beneath the 
surface, or sunk in the sea or in rivers. An 
ordinary pattern of C.W. wireless trans- 
mitter, using an oscillation valve, was employed 
at one end and a valve amplifier and detector 
at the other. Satisfactory communication was 
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established over some considerable lengths of 
buried bare wires. 

During 1917 and 1918 the application of 
valve transmitters 'and receivers to wired 
wireless over ordinary land lines showed 
considerable progress, and such installations 
are now in regular practical use in Germany. 
The Western Electric Company, in the United 
States, have likewise developed a successful 
apparatus for multiplex high-frequency tele- 
phony, employing the same means. 

The chief features of a high-frequency 
telephone circuit using valve transmitters 
and receivers are shown in Fig. 2, in which 
W, and W, are the outgoing lines to the 
distant station, and W, are the local lines to 
the ordinary subscribers’ telephone instrument 
working on the ordinary system. In general 
the lines W, are connected to the switch- 
board of the ordinary telephone exchange, 
so that any subscriber on the exchange may 
be connected to them and thus speak over 
the outgoing trunk lines. 

The coils L, 1% are joined in series with 
the outgoing lines W, W,, the former being 
coupled to the transmitting valve V, by the 
col L4 and the latter to the receiving valve 
V, by the coil Lz. The frequency of the trans- 
mitted oscillations is determined by the circuits 
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L, C, and L} La С, and is made different 
from the frequency of the currents sent 
out by the distant transmitter, which are 
to affect the receiver circuits Lg Cs and 
the detecting valve V,. "The transmitting 
microphone M serves ta modulate the 
intensity of the oscillations set up by V,, and 
it will readily be seen from the diagram that 
the arrangement of the transmitter closely 
corresponds with an ordinary radiotelephone 
transmitter, while the receiver is an ordinary 
type of single-valve detecting circuit. 

In practical working it is desirable that not 
only the circuit operating by the usual tele- 
phonic methods, but also the high-frequency 
circuit shall be arranged for connection to the 
telephone exchange switchboards, so that 
ordinary telephone subscribers may, with 
their usual instruments, be able to speak over 
either the ordinary or the high-frequency 
circuit without any difference in operating 
procedure. Such arrangements have been 


RECEIVER UNIT _ _ 


TRANSMISSION 


DETECTOR 


UNIT 


perfected in Germany, which country at 
the present time possesses probably the most 
extensive installations in existence working 
upon this method and has developed working 
high-frequency telephone exchanges as ad- 
juncts to the ordinary telephone exchanges. 
One way in which such a circuit may be 
arranged is indicated in Fig. 3, which shows 
the main outlines of the arrangements used in 
the German high-frequency exchanges. 
W, represents the outgoing lines to the 
distant exchange. "The lines W, are joined 
to the switchboard of the ordinary local 
exchange as are also the lines W, which 
connect with the high-frequency circuits. 
The remainder of the apparatus shown in 
this figure is located in the special high- 
frequency exchange, under the supervision 
of special attendants. 

In his case, the apparatus shown to the 
left hand comprises the transmitter, that 
on the right the receiver, while in the centre 
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Fig. 4. Receiver and Detector Units used in German 
High-Frequency Exchanges. 
land 2 = Tuning condensers—correspondiug to 
C,, and C,, in Fig. 3. 
8 = Intensity adjusting resistance (P,). 
4 and 5 — Valve filament protective resistances. 


6 DUM circuliing switch for inductance 
Вапа 9 = Rideiver coupling coils (L,, L,,). 
10, 11, 12 — Condensers. 
13 = Transformer (T;). 
14 and 15 — Terminals of incoming and outgoing 
lines. 
16 and 17 — Receiving valves, two used in parallel 
(shown as V, in Fig. 3). 
18 = Shunt condenser in parallel with HT 
battery. 


is the linking apparatus for coupling the two 
together and to the exchange lines W,. 
The transmitter, which consists of the oscilla- 
tion generating valve V,, fed from the high 
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voltage generator G, has its plate circuit 
coupled through T, to the filtering circuit 
C, Lg Ly C, Ls Cy Lg and thence to the 
outgoing lines Ws. ‘The grid circuit of the 
oscillating valve (or valves, since several 
may be used in parallel when required for 
signalling over longer ranges) is coupled 
through T, to the amplifier A,, and thence 
through T, and T, to the exchange lines W,. 
The incoming speech currents from W, 
thus modulate the strength of the high- 
frequency current, passing out to the lines 
W, from V, The choke coils L, L, in 
conjunction with the shunt condenser C,, 
serve to prevent these high-frequency currents 
from passing through the ordinary telephone 
instrument directly connected to W,. 

The Receiver Unit, which is also shunted 
across the outgoing lines, contains the tuned 
circuits and couplings L4, Li. C,4, and Lig 
Ci» while the Detector Unit contains the 
detecting valve V, with its grid condenser 
Cg and leak, its output transformer T} 
and the necessary batteries, etc., as shown. 


''The receiver and detector units are united 


by the filtering circuits Cy С, Lg Cy, С,» 
Lg Суз which are designed to prevent 
disturbance of the receiving apparatus by the 
local transmitter operating upon a slightly 
different frequency, just as the filtering 
circuits at the transmitter prevent the circula- 
tion of the receiving frequency currents 
through the circuits of the transmitting valve. 

The output circuit of the detector unit 
Is completed through the amplifier A, and the 
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transformers T, Т, to the exchange lines W,. 
The adjustable resistances Р, P, joined 
across the transmitting and receiving amplifiers 
as shown, serve to adjust the intensities of 
the outgoing and incoming impulses. 

Fig. 4 illustrates one form of receiving 
apparatus used for this high- frequency tele- 
phony. 

In addition to wired wireless transmission 
over ordinary telephone and telegraph lines, 
the same type of.apparatus may be applied 
to ,effect communication over high-tension 
overhead power distribution networks between 
the central and sub-stations. If the telephonic 
apparatus were directly connected to these 


> 


+ . 


lines there would be serious danger of shocks 
from the operators using the telephone 
apparatus, but it has been found possible 
to dispense with the direct connections and 
substitute therefor two separate “aerial " 
wires, stretched. out for a short distance 
along the poles supporting the high-tension 
wires, Fig. 5. At each station two sets of 
such “aerials” A, A, and A, A, are employed, 
one set being üsed for transmission and the 
second for reception, as indicated. The 


_transmitter control circuit X and the receiver 


output circuit Y тау be coupled together 
and to а common telephone instrument Бу a 
method similar to that shown in Fig. 3. 
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d “TURN ER” VALVE RELAY | 


SUN ae - By ]. E. Harrison. 
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S the writer was much impressed 
by the “ Automatic Call Device,” 
described at a meeting of the 
Wireless Society of London, 
on April 30th, 1920, and subse- 

quently in The Wireless W. orld, Vol. VIII, 
No. 5 (May 29th, 1920), an experimental 
relay was constructed, details of which are 
given below. x 

Some of the present-day amateurs, who are 
not yet expert telegraphists, may find a piece 
of apparatus of this description very useful 
for recording incoming. signals which are 
transmitted at a speed. in excess of their 
limits of reception. x: 
~ It has been found that sina from most 
European stations can be recorded in London 
using a single valve receiver and one note 
magnifier in conjunction with the relay. "Ihe 
electrical details for construction were obtained 
through the medium of the “ Questions and 
Answers" column of The Wireless Worta, 
Vol. VIII, No. 12, page 435. As will be 
seen from the diagram, the “ relay " consists 
of a polarised P.O. relay, intervalve trans- 
former, valve, oscillatory circuit with reaction 
coil, potentiometer and filament rheostat. 


The latter is not shown in the diagram 
accompanying the article as originally pub- 
lished, but is a useful adjunct as regards 
economy of filament current and for obtaining 
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Diagram of Connections. 
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a fine adjustment. The valve (a Mullard The full description of the action of the 
“ R”) is rather critical on filament current relay is given in Vol. VIII, No. 5, The 
adjustment. Wireless World. “The accompanying photo- 


The relay is an old P.O. polarised relay graph shows the general appearance of the 

rewound with 44 S.W.G. wire enamelled, relay. 
10,000 turns per bobbin, approximate total 
resistance, 1,600 ohms. It responds well with 
'5 milliampere up to 40 words per minute. 
The intervalve transformer consists of a 
primary (3,500 turns) and a secondary (18,000 
turns), 47 S.W.G. S.S.C., wound on a 
* Stalloy" core. Two basket coils were 
wound with 26 S.W.G. D.S.C. and 34 
S.W.G. D.S.C. having values of 85 and 
500 mhys. respectively. A potentiometer of 
350 ohms. resistance is incorporated and 
the condensers are composed of copper foil 
and mica. 

‘The 8-volt battery included in the set is 
contained in the base and consists of two 
nominally 4j-volt flash-lamp batteries in 
series. The case is constructed of 1" oiled 
teak, 10" x 6" x 22”, with an ebonite terminal 
panel, 6” x 4" x 1". | The Complete Instrument. 


Uo. m dfc 
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Marconi Apparatus exhibited at the Shipbuilding and Electrical Exhibition in Glasgow. 
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THE TRANS-ATLANTIC AMATEUR 
TESTS. 
PRESENT ARRANGEMENTS. 


S previously announced in this 
magazine and in the daily press, 
arrangements have been made in 
the United States for the trans- 
mission of wireless signals by 

certain amateur stations for the purpose of 
obtaining communication with amateurs on 
this side of the Atlantic. The organisation in 
America is in the hands of the Everyday 
Engineering Magazine, and amateurs enter- 
ing the contest are required to limit their 
transmitter input to ] kW (measured at the 
source of power supply), transmission being 
effected on a 200-metre wavelength. In 
order to prevent overlapping, a definite 


schedule will be adhered to, and under 


present arrangements transmission will take 
place at 3.15 a.m. G.M.T. on February 
2nd, 4th and 6th. 

In England the arrangements are in the 
hands of Mr. Philip К. Coursey, B.Sc., 
Assistant Editor of the “ Radio Review,” 
and wireless amateurs who wish to take part 
in the tests are asked to communicate with 
him at 12 and 13, Henrietta Street, W.C.2. 


PRIZES. 

In order to encourage amateurs to put their 
best efforts into the reception of the American 
signals, the following firms have generously 
offered the prizes detailed below :— 

Messrs. Burnham & Company.—A three- 
valve amplifier to the most successful 
amateur. Should no competitor succeed 
in receiving the signals, the prize will 
be awarded for the best description, 
published in The Wireless World, of 
apparatus used in the attempt. 

‘The Dubilier Condenser Co., Ltd.—Con- 
densers to the value of £10 to the most 
successful competitor. Precise details of 
the condensers awarded will depend upon 
the choice of the winner. 

Messrs. Н. Р. R. Wireless, Ltd.— The 


H.P.R. Universal Receiver, having a 
wavelength range of 400 30,000 metres, 
to be awarded to the winner of the 
competition if he succeeds in picking up 
the signals on one of the new short- 
wave receivers now manufactured by 
that firm. 

Messrs. Halliwell & Good, Ltd.—Goods 
selected from their catalogue to the 
value of £30, provided that at least one 
piece of essential apparatus used has been 
supplied by them. 

The Marconi Scientific Instrument Co., 
Ltd. A first, second and third prize of 
a selection of apparatus to the value of 
£25, £15 and £5 respectively, and, in 
addition, six consolation prizes of 
Marconi © V24” valves. 


IMPORTANT NOTICE. 

At the time of going to press final details 
of the arrangements and schedule of times 
have not yet arrived from the United States. 
In view of the fact that the next issue of 
The Wireless World will not be published 
until after the tests have been conducted, 
further particulars will be sent by post to 
those who have enrolled their names with 
Mr. Coursey. 

‘ Should amateurs be сы in their — 
reception of the American signals, it is 
essential that they send to Mr. Coursey— 

(1) Complete timed log of all signals 
received with шише relative 
strengths ; 

. (2) Full particulars, circuit пате and, 
if possible, photographs of the appara- 
tus used ; 

(3) Precise location of the receiving station, 

| with particulars of surrounding 
country (presence of trees, hills, rivers, 
coast-line, etc.) 

Full particulars of the successful station or 
stations will be published in a forthcoming 


issue of The Wireless World. 
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.. NOTES AND NEWS . 


Public Wireless Service to France.—A new 
publie telegraph service between England .and 
France was opened Saturday morning, January 8th. 
High-speed duplex wireless transmission will be 
employed, and it is hoped that this additional means 
of communication between England and the 
Continent will afford considerable relief to the 
present congestion. The service will be conducted 
by Marconi's Wireless Telegraph Company, Ltd., 
and the Compagnie Generale de Telegraphie sans 
fil, these companies operating under licences from 
the British and French Governments. The current 
telegraph rates between the two countries will 
apply. ! ы 

Telegrams to France, intended for transmission 
by this new service, may be handed in at all times 
at the Marconi Company's London offices, Fenchurch 
Street and Marconi House, Strand. On and after 
January 12th, they will also be accepted at any 
postal telegraph office within the United Kingdom. 
Messages so tendered. however, must be marked 
“ Via Marconi." 

For this service the latest high-speed automatic 
apparatus, such as was used between Geneva and 
London during the sitting of the Assembly of the 
League of Nations, wil be employed. By this 
means will be secured the three essentials of speed, 
accuracy and secrecy. | 


Eiffel Tower's New Year Greeting.—One 
of our readers, Mr. Kenneth S. Payne, has sent us 
the Eiffel Tower's New Year's Eve message, copied 
by him at his station. The message reads: 

A tous les amis de la radio le vieux poste de 
la tour Eiffel présente ses meilleurs voeux de 
bonne et heureuse année et forme les voeux les plus 
fervente pour que celle qui s'ouvre soit féconde 
en progrés radiotélégra phiques. 

Г To every friend of wireless, old radio station 
Eiffel Tower offers its best wishes of good and 
happy New Year and frames most fervent wishes 
во that opening year will be fecund on radio im. 
provements. | 


Amateur Radio Calls.—The call 2JJ belongs 
to Mr. C. Wortley’s station at 4, Riversdale Road, 
Egremont, Wallasey. 180 metres spark, C.W. 
and telephony ; 1,000 metres, C.W. and telephony. 
Hours of working, 7.30 to 9.30 p.m. G.M.T. 
Power, 10 watts. | 

The call 2JF is Mr. С. С. Williams’ station at 
22, Scholar Street, Sefton Park, Liverpool. 18. 
metres spark, C.W. and telephony; 1,00 metres, 
C.W. and telephony. Hours of working, 7.30 to 
9.30 p.m. G.M.T. Power, 10 watts. 

The call signs 2BN and 2BQ belong, we 
understand, to the L. & N.W. Railway, at Crewe 
and Euston respectively. А good deal of telephony 
has been done by these stations recently. 

Another call, ЕН, belongs to Mr. T. 1. Rogers’ 
station, 2, Park Hill, Moseley, Birmingham. 


Lafayette Wireless Station.—On December 
ISth the French Government formally received the 
great Lafayette Wireless Station at Croix d’Hines, 
near Bordeaux, which was built by the Unitel 
States Navy during the war. The station, which 


has a radius of 7,000 miles, was actually given to 
France some time ago, but the formal presentation 
by Admiral Magruder, on behalf of the American 
Ambassador, took place on the 18th of last month. 

The station consists of a central dispatching 
section, with eight receiving towers over 800ft high, 
arranged over an area of 100 acres, and it will be 
able to communicate directly with the most distant 
French Colonies as soon as colonial stations are 
erected. 


An Amateur Station. 


The above photograph shows the single valve receiving 
set belonging to Mr. R. W. Jackson, Causeway, 
Great. Baddow, Essex. 


The Physical Society of London and the 
Optical Society.—The eleventh annual exhibition 
of electrical, optical, and other physical apparatus, 
was held on January 5th and 6th, at the Imperial 
College of Science, South Kensington. 

Matters of wireless interest included a demonstra- 
tion of *' Some of the Uses of a Thermionic Valve," 
by Professor C. L. Fortescue and Dr. Bryan. 

A number of firms manufacturing wireless 
apparatus were exhibiting, including Marconi's 
Wireless Telegraph Co., Ltd., The M.O. Valve Co., 
Ltd., H. Tinsley & Co,, Ltd., Cambridge and Paul 
Instrument Co., Ltd., Creed & Co., Ltd., and 
Н. W. Sullivan апа the Radio Communication 
Co., Ltd. 


A CORRECTION. 


We regret that in our issue for January 8th an 
error arose, in the paging of the articles, which must 
have caused confusion to à number of readers. 

On page 723 the article entitled :* A Morse 
Practice Set," was made to finish with the sentence 
*" the other pole of the battery O was connected 
tothe metal of the holder." 

Also, the matter on page 725 appears as a con- 
tinuation of page 724, Actually, the first column 
and the first eleven lines of the second column are 
a continuation of the article “A Morse Practice 
Set," the remaining matter in the second column, 
page 725, beginning ** The amateur will probably 
save himself much trouble," and ending ‘ so that 
the local oscillations may be induced into the tuning 
circuit," is the conclusion of the article “ The Con- 
struction of Amateur Wireless Apparatus," from 
page 724. 
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WIRELESS VALVE CIRCUITS AS 
APPLIED TO THE MEASUREMENTS 
OF PHYSICAL QUANTITIES 


By R. WHIDDINGTON, M.A., D.Sc., 


SHORT time ago your President, 

Mr. A. Campbell Swinton, de- 

livered an address entitled “Some 

Wireless Wonders,” being a most 

entertaining account of the recent 

progress and present state of wireless tele- 

graphy. As you are well aware, the lecture 

just referred to brought out in a very clear 

manner the fundamental importance of that 

extraordinary device we call the thermionic 
valve—or triode. 

It is my aim this evening to explain to 
you how a valve, in association with the now 
well-known wireless oscillating circuit, can 
be made to perform hitherto impossible feats 
of delicate measurement in the physical 
laboratory. As our time is short I propose 
to limit myself to only one of the investigations 
I have been conducting recently—its applica- 
tion to the measurement of minute distances. 

The principle involved will appear in a 
most simple light to an audience so well 
versed in valve practice. 

Fig. 1 shows, diagrammatically, 
essentials of the apparatus. 

On the left of the diagram is a valve, V, 
provided with the usual filament and anode 
batteries, grid and anode inductances, B, 
and variable air condenser, A. 

On the right-hand side is shown an 
exactly similar arrangement in heterodyne 


the 


Fig. 1 


Professor or Physics, in the Univerity of Leeds. 


with its fellow, provided with a telephone, T, 
and a condenser of a special design, А”. 

Те is this condenser which forms the basis 
of the arrangement, for it consists of a small 
pair of parallel metal plates of equal size, so 
arranged that one is permanent y fixed and 
the other is capable of controlled motion 
in a direction at right angles to its own plane. 

In the diagram this motion is shown as 
governed by a screw, although in practice 
other methods were used, as will be explained 
below. . 

Let us now investigate what will happen 
if the distance between these plates, A’, be 
changed slightly. 

Clearly a change in capacity of the plates, 
and, therefore, of frequency of the associated 
circuit will result. Expressed symbolically, 
N, the initial frequency of the circuit is 
given by the usual approximate formula, 


x 
—-—————— - -= =- ~- e-(l 

тус D 
where we have neglected the influence of 
the valve, the circuit resistances, and the 
mutual induction between the coils— L 
being the inductance of the anode coil and 
C the capacity of the pair of plates. 

But if these plates are initially a distance x 
apart, the capacity is approximately given by 
С= ТЕЙ when Æ is the area of either. 

Substituting in the above expression for the 
frequency we obtain 


=( a) ee 


which gives us the dependence of N on x. 
Differentiating with respect to x we see that 


(2) 


Еа аа ee 
* A Paper read before The Wireless Society of London, at the Royal Society of Arts, on Tuesday, Dec. 21st, 1920 
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PME 

dx  2(vLAx) mE 
N | т 
"ITE. 


which shows us exactly how the frequency 


changes with x. In order that Ed may 
x 


be large N must be large also, the most 
x 


sensitive arrangement being attained when 
Nis greatest.* 
Е 


We will now insert likely values of № and 
x in equation (3) in order to obtain a clearer 
perception of its import. 

If N—]109 (corresponding to about 300 


metres wavelength) and x= inch, 


1000 
oN Vor y —aN x 2x 10-9 ins. 
dx 2 ! 
If we now suppose that in practice we 


are able to determine a change in frequency 


* N diminishes continuously as > increases 


x 
proportionately to zd 
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(SN) of so little as unity we see that a change 
in distance (ôx) between the plates of only 
2x107? inches produces an observable 
change in frequency of unity. 

Theoretically, therefore, we might hope to 
be able to produce an observable frequency 
change when the distance between the plates 
alters by so little as 2x 1079 inches, ог 


1 e 
500000000 inch. 


LABORATORY ARRANGEMENT 


The actual laboratory arrangement of 
apparatus is shown in Fig. 2. 

The pair of parallel plates is housed in 
the box on the extreme left of the bench ; 
on the right-hand side of this is another 
box containing the high-frequency coils, 
with the valves mounted just above. 

The loud-speaking telephone, Tf is seen 
on the wall behind. 

Very large constant batteries were used 
and care was taken to shield every sensitive 


t A 3-stage note amplifier was used in con. 
junction with this telephone to make the note 
sufficiently loud. 
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part of the apparatus from temperature and 
electrostatic effects.* | 

It is now necessary to digress for a moment 
to explain a special arrangement which was 
found highly desirable if such а small change 
in frequency as unity was to be satisfactorily 
observed. We will take numerical examples 
first to clear the ground. 

Our right-hand circuit in Fig. 1 has, 
initially, a million frequency ; supposing the 
left-hand one to be oscillating at 995,000, 
we shall have a musical beat-note of 5,000 
issuing from the telephone. A change of 
one in a million in the right-hand circuit 
will now appear as a change of 1 in 5,000 
in the telephone. But, although by this 
frequency lever we have an advantage of 


1,000,000 »- 
$000 = 200 it is very unlikely that the 


resulting change in pitch would be recog- 
nizable by the ear. 

Even if the beat-note be reduced to 
(1,000,000 — 999,000) — 1,000 such a small 
change is still only a change of 1 in 1,000 
and probably too small to be detected a; a 
change in pitch. 

We must approach the two high-frequency 
circuits still more closely. If we could adjust 
them until their frequency difference was 
only 10 or less than a change of unity could 
easily be detected. | 

A very serious practical difficulty here 
. presents itself. When the two circuits are 


* Fluctuations believed to be due to barometric 
changes have been observed, but are difficult to 
eliminate. 


T An experiment illustrating the sensitiveness of 
the slow-beat method was here shown. Two 
musical note-valve circuits were set up, each having 
air-core inductances arranged with a minimum ої 
mutual inductance. Each produced separately a 
high musical note in a loud speaking telephone. 
When sounding together beats were heard which 
cou'd be set to any speed by varying one of the 
condensers. These beats were shown on the 
screen by the motion of the needle of a small 
highly-damped galvanometer which flicked over 
at each beat. 

A small iron screwdriver, placed some inches 
away from the coils, altered the inductance 
sufficiently to make a very large alteration in the 
number of beats, but when one of the circuits was 
used by itself not the slightest change in pitch 
could be detected by the ear alone. 


so closely tuned there is great danger of one 
forcing the other into step with the result that 
no beats can be heard at all. This phenomenon 
is a familiar one to those accustomed to 
continuous-wave circuits ; it is not possible 
to get a beat-note of low musical pitch 
between two circuits unles; they are extremely 
loosely coupled. 

Again, when this latter condition is 
realised the intensity of the beat may be too 
small to be audible. 

I have been able to get over this difficulty 
by setting up a third oscillating circuit (on 
the extreme right of the bench shown in 
Fig. 2) made up of very large inductances 
and capacity so as to give an audible oscillation 
of about 1,000 frequency. 

This audible note is heard in the telephone, 
simu'taneously with the heterodyne beat- 
note, and is used as a standard to which the 
latter is nearly adjusted. Ву this means 
we can get loud slow beats between these two 
musical notes, and observe the change in 
frequency (êN) between them. 

It is, of course, very necessary to be sure 
that the frequency of this auxiliary musical 
circuit can be taken as constant over the time 
of any one observation, and a number of 
experiments have been carried out to confirm 
the theoretical expectation that fair constancy 
may be assumed. 

Theory shows us that when every com- 
plicating factor in a valve oscillating circuit 
is considered the simple formula for the period 


of oscillation, T( =) is no longer 27/ L C 


but becomes 
4rL 


AL 5) | | |2 
bie Ap О 7 АК | 
SG (19р) - {Rt gph kan, 
in which we may take briefly :— 
R — resistance in anode circuit. 
P — resistance of valve. 
AM-mutual inductance between grid 


and anode coil. Di 
К —amplification factor of the valve. 


We see, therefore, that a change in any one of 
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these quantities will produce a change in 
the frequency. By using large batteries and 
keeping the circuit at a constant temperature, 
however, we can successfully maintain them 
steady over moderately long periods of time. 

There remains a difficulty yet to be men- 
tioned in connection with C. This capacity 
is the sum of two individual capacities, that 
of the valve and the condenser, used in the 
associated circuit. The 'atter may be main- 
tained sufficiently constant, but the valve 
is subject to small changes in capacity of 
various origins, some of which are more 
or less accidental and difficult to control. 
It is possible, however, by suitably choosing 
the valve and, more important still by making 
the external capacity very much larger than 
the valve capacity to eliminate to а great 
extent these small changes.* 

We are now in a position to proceed with 
the experimental verification of formula (3) 
on page 740. 

«The parallel plates were mounted on a 
r.gid geometrical slide, as shown in Fig. 3, 
and small bending moments applied to the 
bar byJputting weights into the scale-pan. 


Fig. 3. 


‘This pan was made of light paper and was 
capable of sliding along the quartz rod LM, 
which was clamped at L to a vertical steel 
pillar $ inch in diameter. Preliminary ex- 
periments, using an engineer's micrometer, 
showed that the centre of the left-hand 


—— 


* Tables of measurement were shown indicating 
how a valve circuit, having a large capacity in the 
oscillating cireuit, could be maintained at an 
oscillation frequency of 1,009 to within 4 parts in a 
million over a period of several days. The filament 
was not flowing continuous!y—an important point. 
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plate moved through a millionth of an 
inch (10-8 inch) when a load of 0-14 gram. 
was added to the pan at 10 inches from L. 
Since smaller weights produced proportionatelv 
smaller displacements, according to Hooke's 
Law the displacement produced by anv 
weight could be computed. It was found 
that when the apparatus as a whole was 
working properly a weight of 1 milligram at 
5 inches from L produced an easily detected 
change in the slow beats. 

This weight corresponded to a displace- 
ment of the plate of about 200000809 
inch, which is of the same order of sensitive- 
ness as that predicted by equation (3). A 
sufficiently close agreement, in view of the 
fact that no special pains were taken to ensure 
that the plates were accurately parallel and 
ides inch apart—in fact, the distance 
x was almost certainly much greater than 
this. 

The interesting fact emerges that it is 
possible to detect a distance so small as 

1 : М 5 
250020006 ch with apparatus that сап 
be fairly manageable. It is quite safe to 
say that prior to the advent of the valve no 
apparatus capable of directly indicating so 
minute a distance had been evolved, the 
nearest approach being the optical inter- 
ferometer, with a sensitiveness some 50 to 
100 times less. 
DISCUSSION. 

The President: 1 am sure we are all deli;;hted 
with Professor Whiddington’s explanation of his 
very wonderful researches. | remember that 
when Sir Joseph Whitworth invented à machine 
for measuring it was supposed to measure to the 
1/1,000,000tk; of an inch, but I believe, as a matter 
of fact, that it never measured much less than 
1/100,000th of an inch. That was considered a 
marvel in its wav. but now we have a machine that 
will rneasure 1/200,000,000th of an inch, and even 
measure the size of the atom, which is one of those 
things which has come about from that very 
wonderful instrument, the thermionic valve. 1 
do not know if this Paper is exactly a Paper that 
calls for discussion, but I am sure Professor 
Whiddington would be very pleased to answer 
any questions or to listen to anything any member 
has to say on the subject. I will, therefore, ask 
if any member would like to put any question. or 
to make any contribution to & discussion on this 
very interesting subject. 

Mr. С. С. Blake : There are two points which 
occur to me arising out of the Paper. I was at a 


142 


WIRELESS VALVE CIRCUITS 


lecture given by Dr. Eccles at the Royal Institution 
a little while ago, when he showed heterodyne 
experiments. А bottle of ether vapour was held 
near the condenser уп he was getting beat notes, 
and the effect was to entirely upset the balance 
and produce another note, showing how very very 
sensitive it was and how one could measure the 
difference between various dielectrics by this 
method. I wonder whether some of the stray 
influences of which Professor Whiddington speaks, 
might not be due to changes in the gases in the room. 
Another point which has occurred to me is this. 
Dr. Eccles showed a rather interesting experiment 
between the plates of а condenser and the plates 
of a gold leaf electroscope. When he held a charged 
rod near the electroscope he showed that a very 
slight difference in the position of the leaves of the 
electroscope to the plates of the condenser altered 
the capacity and gave a different note. It occurs 
to me that perhaps such а method might be applied 
to Professor Whiddington's apparatus for the 
measurement of very high voltages. and I should 
like to hear what Professor Whiddington has to say 
on that point. 


Mr. Smith Rose : I should like, first of all, to 
congratulate Professor Whiddington upon the very 
ingenious arrangement that he has for applying the 
valve to the measurement of and change in very 
small distances. I had the pleasure of witnessing 
a demonstration of it in Professor Whiddington's 
laboratory recently, and it impressed me with the 
tremendous advance that has been made in recent 
years in the measurement of small distances. То 
the average engineer, used to the distances measured 
by the ordinary micrometers, which at the best 
give measurements of 10,000ths of an inch, the 
fizures given by Professor Whiddington must be 
staggering. It was thirty years ago that Sir .loseph 
Whitworth designed a machine for measuring to 
1/1.000,000th of an inch, but I do not think the 
original machine measured anything like that. 
However, the demand for gauges for munition work 
during the war compelled the National Physical 
Laboratory to make a considerable advance in 
the measurement of distances, and we developed 
there apparatus for measuring changes of distance 
up to 1/1,000,000th of an inch, and suitable gauges 
were made for measurements of that order, and they 
found quite an extensive application in industry 
in dealing with gauges for ordinary engineering 
work. But to proceed from that to changes of the 
order of distance that Professor W hiddington has 
spoken of to-night is a tremendous jump. That 
jump has been made at one stride, and I am sure 
Professor Whiddington deserves congratulation. 
There is one point in connection with maintaining 
constant the frequency given out by the oscillating 
valve circuits. In the measurements which we 
have made at the National Physical Laboratory 
we have found it rather dificult to maintain the 
oscillating valve constant, when giving ап audio 
frequency note to within one in a million. We have 
observed changes that take place, regular changes, 
in a valve oscillating at a frequency of 1,000 cycles 
per second. ‘The changes come regularly at the end 
of about one in a million every half-hour, and if 
you observe the changes in frequency for the first 


hour or two you can leave the valvo oscillating on 
its own quite freely, practically up to 100 hours, 
and be able to tell at the end of that time what 
frequency it wil! have. The change which Professor 
Whiddington has noted, I think, was § parts in 
1,000,000 тог З days, but, untess I have misunder- 
stood him, that is just the relative change between 
the two valves which are oscillating. The two 
valves may be changed simultaneously, and if 
they are changed in the same way no change in 
the beat-note will be observed, and I should be 
glad if Professor Whiddington would clear up that 
point 

Mr. P. R. Coursey: In connection with the 
formula shown on the screen for the sensitiveness, 
N/2x, the sensitiveness increases with increase 
of the frequency, and I should like to ask to what 
limits Professor Whiddington has gone in the 
direction of increasing the frequency beyond 
1067? І believe it is possible to get a frequency 
20 or 30-times as great, if not more, than that of 
the oscillating valve used in this apparatus, if 
proper precautions are taken, but possibly the 
difficulties would be too great. Another point 
which occurred to me is that Professor Whi dington 
has shown to-night the effect of bringing iron near 
the coils in the audio-frequency circuits. Similar 
electrostatic effects take place with high frequency 
circuits, and I should like to ask if Professor 
Whiddington has had any trouble arising from that 
cause, and whether some of the changes which he has 
mentioned may not be due to electrostatic effects ? 
I was interested to notice that the apparatus was 
screened in a metal box, but with high frequency 
circuits it is difficult to entirely screen out electro- 
static effects. 


Mr. Basil Binyon: Professor Whiddington 
has made some very modest claims for the practical 
application of this wonderful arrangement, and I 
look forward to seeing all kinds of developments 
arising out of it. I must confess with some surprise 
that after the wonderful accounts one used to read 
of the manner in which machines for ruling diffrac- 
tion lines had to be put into pits, and all the other 
precautions for keeping absolutely constant the 
temperature, that the troubles which Professor 
Whiddington has experienced in that direction were 
not greater than they seem to have been. I should 
imagine for such very small changes of distance 
that the heat of the body many yards away from the 
apparatus would produce an instant effect, and I 
should not have been at all surprised if he had told 
us that he had to dig a great pit below the University 
at Leeds to carry out the work. There is one little 
side issue which struck me, and that was his slow- 
beat measurements, it was really very beautiful 
to notice the regularity. I believe some time ago 
the late Mr. Russell Clarke proposed to produce an 
electrical clock which was to operate on this slow 
oscillation period and have а most wonderful 
constancy, and I cannot help believing that there 
may be some very remarkable future for electrical 
timepieces operating on a beat method of low 
frequency oscillations, perhaps with & valve or 
something of that kind, which might give an extra- 
ordinary constancy. I only suggest it because I 
am afraid I have not thought about it, but one could 
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not help being impressed with the idea іп merely 
watching the needle of the galvanometer working 
on the screen to-night. 

Mr. Frank Hope-Jones : I also was fascinated 
by the beautiful -experiment with the slow 
beat which Professor Whiddington showed 
us, and was reminded of the very same incident 
that the last speaker has referred to. I can tell 
Mr. Basil Binyon that the late Mr. Russell Clarke 
achieved quite @ measure of success with that 
method. I provided him with some step-by-step 
time counters, and for some months he obtained a 
very respectable degree of accuracy. I am only 
sorry that the war and his untimely death appear 
to have stopped all those experiments, but it is 
well worthy of going further into. As to the degree 
of accuracy, I suppose it is too much to hope that 
it can really rival the accuracy of the marine chrono- 
meter or properly compensated pendulum under 
constant pressure, but the late Mr. Russell Clarke 
achieved quite a respectable degree of accuracy 
notwithstanding. I think we all desire to express 
to Professor Whiddington our thanks for such an 
excellent lecture as he has given us to-night. 

Dr. J. Erskine-Murray: May I express 
my and our congratulations to Professor 
Whiddington on the remarkable new tone he 
hus provided us with. The whole of scientific 
work will be very much more rapid because of the 
measurements which he has now made possible. 
I remember my friend, Dr. P. E. Shaw, of the 
Nottingham University, working for years in а 
cellar, with artificial light at all times of the day and 
night, on this same subject, but he only succeeded 
in measuring about 1/1,000,000th of an inch by 
& long series of levers and electrical contacts. I 
do not think he ever got very much further. but 
now we have a method of measuring up to 
1/200,000,000th of an inch, which is a very different 
thing, and moreover, we have & very much simpler 
and more easily regulated apparatus. The one 
thing which struck me about Professor 
Whiddington's method is that it looks as though 
it might be a sensitive way of measuring magnetic 
flux and a rapid way of getting the magnetic 
properties of various materials, and no doubt 
lota of other things will open up as we go on with it. 

Mr. Smith Rose: There are one or two other 
applications of this method which have not been 
mentioned. One is the minimum extension of 
substances which have very small coefficients of 
expansion, such as quartz and the alloy indra. 
Such substances, having small coefficients of ex- 
pansion, are very dificult to measure by the 
ordinary methods, but bv this method it should 
be possible to measure the change in length much 
more accurately. Another direction in which 
it might be of use is to measure terrestrial 
disturbances and earthquakes. I have not any 
idea of the apparatus used for recording earth- 
quakes, but this arrangement strikes me as а very 
sensitive one, which, if we could have some method 
of recording frequency, would make a very admirable 
arrangement for that purpose. Another point 
is that if one tries to imagine what the surfaces of 
the plates of a condenser are like at a distance of the 
order of 1/200,000,000th of an inch, the results 
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one would see would be certainly staggering. With 
1/1,000,000th of an inch it is very dilticult to get 
the surfaces of gauges machined accurately and 
true, but if you could imagine the plates of a con- 
denser through such а distance as the author has 
mentioned, 1 think they would look something 
like the mountains of Switzerland. They would 
not be exactly flat, although Professor Whiddington 
said he had adjusted the plates approximately 
parallel. If one looks at the matter in that light 
the results to be obtained are distinctly interesting. 
Another point is, how far this method really takes 
us in the measurement of distances. I think it 
is fundamentally novel. One can never see an 
atom or an electron, however powerful the micro- 
scope. One can never see anything much smaller 
than the wavelength of light, and yet, according 
to the figures which Professor Whiddington has 
put on the screen, he is showing us distances which 
are of the order of 1/2,000th of the length of the 
shortest wavelength of light. That, again, is a 
result which is rather staggering when one realises 
it. 

Mr. Morgan : I should like to ask the last 
speaker whether he has any knowledge of the 
methods of the Johannsen gauges, because they 
advertise that they can make them within limits 
of 1/30,000,000th of an inch. I was speaking to 
one of their engineers some time ago, and he told 
me that the process is & secret one, and I wonder 


: whether they use this method at all. 


Mr. Smith Rose: We have used a considerable 
number of Johannsen gauges. They are about 
the best gauges constructed in the world, and it 
was only recently, when we were unable to obtain 
a supply from Johannsen (they are a Swedish 
firm), that we set to work to make them ourselves 
at the National Physical Laboratory, and 1 think 
we have made gauges satisfactory in all respects, 
within the limits that can be measured. I do not 
think it is for me to criticise the claims of the firm 
of Johannsen, but I should accept the figure of 
1/30,000,000th of &n inch with some diffidence. 


Professor Whiddington : I wish to crave your 
indulgence in replying to the many questions that 
have been asked. I am delighted that there has 
been such a lively discussion, but I am afraid if 
I were to answer all these questions in detail it 
would take at least another hour, or possibly more. 
But I will try my best to answer the main points. 
The first question was with*regard to Dr. Eccles 
and the influence of ether on the capacity. That 
is, of course, undoubted. That was the principle 
which underlay the effect of barometric height 
which I mentioned. Barometric height produces 
the same effect on the capacity of the plates as 
the introduction of a foreign gas. Of course, that 
is а very great difficulty, but in my apparatus the 
whole thing is boxed up, and there is no question 
of any other gas getting in, and the only effect, 
I think, was that of barometric pressure. 
Mr. Smith Rose has opened up а tremendous 
field for argument. ‘The constancy of a valve 
circuit I am now investigating in detail. I have 
got an assistant in my laboratory working on the 
constancy of musical note circuits, using a special 
absolute method of determination, and I hope to 
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run these changes to earth. Nevertheless, for the 
short time which I require to make these experi- 
ments, for the few minutes necessary, 1 think I 
can assume absolute constancy of the musical 
note circuit. Mr. Smith Rose’s suggestion that 
the coefficient of expansion of materials might 


be measured by this method is certainly a good one.- 


I used it quite accidentally. D first set up the 
apparatus, and found, if I got anywhere near the 
valves, the radiations from my body were sutlicient 
to change the order of the note. In fact, it gave 
а most extraordinarily delicate method of determin- 
ing the coefficient of expansion. As a matter of 
fact, the Fuel Research Depart ment of the University 
of Leeds is contemplating using it for determining 
the coefficient of expansion of refractory quartz 
materials. Mr. Smith Rose’s further remark about 
the surface of the plate being like the mountains 
of Switzerland is perfectly true, but it does not 
matter, because the plates are sufficiently far away 
from each other, and I think I can make the 
legitimate assumption that. they are plane. A 
third speaker asked what the hmits of frequency 
are that I work to. I am quite satisfied with 
the results I am obtaining to-day, using a frequency 
of 1,000,000. I have used a shorter wavelength, 
but found that the ditliculties of controlling the 
apparatus increased with increase of frequency, 
and so ] am continuing with my 1,000,000 for the 
present. Mr. Basil Binyon’s remarks as to the 
heat effects on the plate are more or less covered 
by remarks I have already made. With regard to 


the. late Mr. Russell Clarke’s experiments on 
electrical clocks, I am afraid 1 rather agree with 
Mr. Hope-Jones that there is not a great deal of 
promise in that direction. Dr. Erskine-Murray's 
remarks about the lever method of determining 
very short distances 1 found very interesting. ‘There 
is no reason whatever why the lever method should 
not be added to this arrangement. 1t is à practical 
method. and if you go into magnifications of 
1,000,000 vou can measure  1/2,000.006ths. of 
an inch with great ease. The last speaker 
mentioned the possibility of using the arrangement. 
for the determination of magnetic permeabilities. 
] have experiments on these lines going on, and we 
hope, amonyst other things, to determine whether 
the electron is magnetic. 

The President : I am sure you will all wish to 
accord Professor Whiddington a very hearty vote 
of thanks for the very excellent lecture and the 
beautiful demonstration that he has given us this 
evening, particularly when we have to take into 
account the fact that Professor Whiddington lives 
at Leeds and has brought up his apparatus specially 
from Leeds for the purpose of showing it to us. 
1 ask you to accord him a hearty vote of thanks 
in the ordinary way. 

The vote of thanks 
acclamation. 

Professor Whiddington: I omitted to say 
that I um indebted to Messrs. F. O Head & Со, 
for the use of some batteries, without which the 
experiments would have been quite impossible. 


was accorded with 
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ANNUAL GENERAL MEETING 
Held after the above Paper had been read. 


The President: We now have to resolve our- 
selves into a business meeting, and J will ask the 
Hon. Secretary to read the Annual Report that 
has been prepared by the Committee. 

Annual Report. 

This Report covers the first twelve months since 
the Society resumed its activities after the war. 
The vear has been distinguished by a large accession 
to the membership, by the affiliation of a number 
of provincial wireless societies, and by the establish- 
ment. of an annual conference. 

This first conference was held at the Royal Society 
of Arts on the 27th February, 1920, under the 
Chairmanship of Sir Charles Bright, most of the 
fifteen societies then affiliated being represented. 
Commander F. G. Loring, R.N.. a Vice-President 
of the Society, attended on behalf of the Post Office, 
and communicated an important announcement 
of the friendly attitude of the Government to 
wireless amateurs, at the same time indicating the 
directions in which greater freedom would be 
permitted. 


More than thirty provincial and suburban 
wireless societies have now been atlilinted. 

The following papers have been read during the 
year under review :— 

1919. 

Nov. 26th, ‘CA System. for the Reception. of 

Continuous Waves" By Mr. J. 

Scott-Taggart, М.С. 


Dec. 19th “Transmission of Electro-Magnetic 
Waves about the Earth," By Dr. 
J. Erskine-Murray, F.R. S.E, 
1920. 
Jan. 29th. 


‘A Portable Set and some Properties 
of Continuous Wave Circuits," By 

- Mr. К. C. Clinker. 

" Presidential Address,” ** Some Wire- 
less Wonders." By Mr. A. A. 
Campbell-Swinton, F.R.S. 

" Harmonies in Continuous Wave 
Transmission ° By Capt. L. A. T. 
Broadwood. 


Feb. 27th. 


Mar. 27th. 
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April 30th. “ An Automatic Call Device." By 
Major Basil Binyon, O.B.E. 
May 21st. “Some Methods of Eliminating 


Atmospherics in Wireless Reception."' 
By Mr. Philip Coursey, B.Sc. 

A small Wireless Telephone Trans- 
mitting Set." By Mr. С. С. Blake; 
and “ Loop Aerials,” by Admiral 
Sir Henry Jackson, G.C.B., F.R.S. 
Some Personal Experiences in con- 
nection with the Construction 
of a Six-Valve H.F. Resistance 
Amplifier." By Mr. Maurice Child. 
Discussion on “The most Efficient 
Methods of Reception of Short 
Waves," opened by Mr. P. Coursey, 
B.Sc. 

All these Papers, with reports of the discussions 
arising from them. have been published in the 
official organ of the Society —Te Wireless 
World. 

The above meetings were held in the lecture 
halls of the Royal Society of Arts and the Institution 
of Civil Engineers, to whom the thanks of the 
Society are due. 

The stringent nature of the Post Office Regulations 
applying to the issue of Transmitting Licences, 
have made heavy demands upon the services of 
our Advisory Committee, who have carefully 
investigated the qualifications of applicants and 
have made recommendations in suitable cases. 

Brigadier-General Sir Capel Holden, K.C.B., 
F.R.S., and Mr. E. H. Shaugnessy, O.B.E., have 
been elected Vice-Presidents. 

At the beginning of the period covered by this 
Report the membership of the Society was 259, 
and is now 316. 

The President : If anybody would like to discuss 
the Report it is, of course, open to them to do «o. 
Time is getting on. however, and if nobody has 
anything important to say 1 will put it to the 
meeting that this Report be adopted. 

The Report was adopted without discussion. 

The President: 1 will now call upon Mr. 
Fogarty, the Hon. Treasurer, to give a statement 
with regard to the financial position of the Society. 

Mr. L. F. Fogarty : I do not know whether, in 
view of the time beinz late, you will wish me to read 
the whole of the balance sheet. Fortunately, there 
are not very many figures attached to it. I have 
very much pleasure in reporting that the Society's 
finances are at present in a satisfactory condition 
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The income for the past year has been approximately 
double that of the preceding year, so that, although 
the expenses have increased, there is available a 
satisfactory cash balance to meet the working 
expenses for next year. The increased income is 
accounted for by the large increase іп memkl.ership, 
and the increased expenses are due to the cost 
of printing the Society's Proceedings and the 
distribution of these, and notices, at present postal 
rates. The accounts have been audited and a 
cash statement prepared by the Hon. Auditor. 
Mr. John Ockleshaw, F.C.A., and 1 desire to thank 
him for the great help he has given me. 

The figures of the balance sheet, on the receipts 
side, show a balance brought forward from last 
vear of £25 2s. 9d., subscriptions received £349 6s.. 
and sale of publications 19s. 9d., making a total of 
£375 8s. ба. The expenditure account shows 
printing and distributing Proceedings, £76 175. 4d.: 
printing and stationery, £35 5s. 3d. ; printing DOCS 
of rules, £24 155s.; hire of lecture hall, £29 7s. 
typewriting machine, £15 15s. ; repairs to instru- 
ments, £1 18s. 6d. ; Post Осе Licence, 10s. 6d. ; 
postages and petty expenses, £68 1з. 114. ; press 
cuttings, £3 3s. ; making a total of £256 12s. ud. 
and leaving a cash balance of £118 17s. 

The President: 1 take it that the meeting will 
pass the Treasurer's Report. The accounts “have 
been duly audited by a chartered accountant, to 
whom we are much obliged, as he does the work for 
nothing, and I will ask уоп to pass the accounts. 

The motion was agreed to. 

The President: 1 will now call upon Мг. 
Hope-Jones, the Chairman of the Society, to deal 
with the alterations in the rules of the Society, of 
which notice has been given, and also with the 
question of the clection of the new President and 
the new Council. 

Mr. Frank Hope- -Jones, M.I.E E. : You will 
recollect that in October last year we had our 
last annual general meeting, the first that was, 
called after the war, and on that occasion you were 
good enough to confirm the Committee and officers 
in their office, and re-clected them for the year 
1620. "We did so really in spite of one of the rules 
of our constitution, which, if we had strictly 
interpreted it, would have rendered some of us 
ineligible for re-election. We decided, however, 
that the years of the war should be considcred as а 
dies non, but to-night we, the officers of the Society. 
and the Committoe, who have managed your 
affairs. during tlie past twelve months, should 
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vacate office automatically, according to the rules. 
It is a curious fact that your Committee woke up 
to, à month or two ago, that only three of our Com- 
mittee are eligible for re-election according to the 
rules, and the rest of your officers are ineligible for 
re-election at all. That was not considered wise, 
because there are some officers of the Society who 
are really very valuable, such officers, for instance, 
as the Secretary and the Treasurer. 1 think those 
of you who have had anything to do with thc 
conduct of societies may guess, but you do not 
actually know, the enormous amount of work 
involved, and the recently appointed members 
of the Committee, in accepting office, have 
made a definito stipulation that they would 
not take oftice if they were going to be robbed of 
the help and services of those who really know the 
details of the work of the Society, and could help 
them to carry on with continuity of policy. With 
such considerations in our mind, you will under- 
stan: why it is that we suggest an alteration to the 
rules. Rule 33— I mention this first bezause it is 
first in number—states that there shall be six 
elective members of the Council, but. we now propose 
that this number shall be eight. The membership 
of the Society is growing considcrably, and on that 
ground, and also, perhaps, in sympathy with the 
democratic spirit of the aze, we want more elective 
members: we want to feel that the members of the 
Society, the rank and file, are represented on the 
Committee. It is, therefore, proposed that we have 
eight elective members instead of six. 

Then rule 34, which used to bar officers from 
taking office for more than a year, it is proposed 
shall read as follows :— 

“ The officers shall be elected at the Annual 
General Meeting in December, to hold office 
for one year from the lst January following, 
and shall be eligible for re-election. "The 
members of the Committee, other than officers, 
shall be elected at the same time for one year, 
provided that no such member of the Com- 
mittee shall serve for more than three con- 
secutive years.” 


These alterations of rules have been very carefully 
thought out by the Committee at two meetings in 
succession, and notice in due form has been given, 
under date 6th December, to every member of the 
Society. Ап alteration in our constitution can 
only be made at an Annual General Meeting such 
as this, or at a Special General Meeting called for 
the purpose. The Secretary has received no notice 
of any alternative sugpestion to these rules, nnd 
that, I think, 1s an indication that it is your inten- 
tion to pass them to-night. I will ask the President, 
therefore, to put the alterations of these rules to 
the vote. 


The President: 1 think Mr. Hope-Jones has 
explained the purport of these rules. We found 
there was going to be no continuity of policy under 
the rules as thev existed, and it would never have 
done for the Society to lose all its officers and «tart 
afresh, as it were, and so, after quite a considerable 
amount of discussion and thought. we came to the 
conclusion that the alterations in the rules, which 
Mr. Hope Jones has read out to you, should be made, 
] ask you therefore to vote upon them. Notice 
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of these alterations has been circuiated, and there 
is no suggestion of any opposition or of any altera- 
tion, and I now put the alterations to the meeting. 

The alterations were agreed to unanimously. 

Mr. Hope-Jones: That being so, ladies and 
gentlemen, the meeting is now free to elect, or 
rather, to confirm. the proposed election, whichever 
way we like to put it, of the officers and council for 
the coming year. I will read them. I should say 
that it was our duty, as the Committee of the 
Society, to put into your hands a fortnight before 
this meeting a list of nominations for these various 
offices and for the Council. 1t is also, according to 
the rules in order that any member may submit 
alternative names for the same offices, but no such 
alternative names have been sent in, and | will. 
therefore, read you the list of nominations put 
forward by the Council. 

It is proposed that the President shall be Major 
J. Erskine- Murray, D.Sc., F.R.S E. 

‘The Committee have done me the honour to ask 
me to retain my office as Chairman. I presume 
largely for the sake of that one little quality of 
knowledge of the past history of the Society, and 
as some security for continuation of policy 

As Acting Vice-Presidents, we have Admiral of 
the Fleet, Sir Henry J. Jackson, G.C.B., K.C.V.O., 
F.R.S., and Mr. Rene H. Klein, L.S.C., M.I.R.E. 

As Vice-Chairman we have Mr. Basil Binvon, 
С.В.Е., B.A., A.M.LE.E., and Mr. G. P. Mair, 
A.M.Inst.C. E., M.I. Mech. E. 

As members of the Committee, those who have 
already served are Mr. G. G. Blake, A.M.I.E.E., 
Mr. Maurice Child. Mr. P. R. Coursey, B.Sc., 
A.M.I.E.E., and Mr. J. Scott - Taggart, M.C., 
A.M.I.E.E., and as new members we have sug- 
gested for election Major N. H. Hamilton, D.S.C., 
A.M.I.Mech.E., Mr. J. Joseph, M.I.E.E., and Mr. 
W. H. Shortt, A.M.Inst.C. F. 

Our Secretary. Mr. Leslie McMichael, and our 
Treasurer, Mr. L. F. Fogarty, are also nominated 
for re-election. 

The position is that the number of nominations is 
the same as the number of vacancies, and as there 
are no alternative names I take it that these gentle- 
men will be elected. 


The President : I declare that these gentlemen 
are all duly elected, by virtue of the fact that no- 
body else has been nominated in their stead, and, 
consequently, it will not be necessary to have а 
ballot. 

The meeting agreed. 

The President: Before I leave this chair 
there are two formal matters of business that I wish 
to do. I wish to declare that those gentlemen who 
were put up for ballot as new members of the 
Society this суепіп have been duly elected, and I 
have also to announce that Mr. H. H. Thompson, 
Mr. Dunham and Lieut. Burbury have been 
transferred from the class of Associate. to that of 
full Membership. 

Now, I just want to say а few words in parting 
from the position as first President of this Society, 
which I do with regret. I am sure it is to the 
interests of the Society that I should do so, because 
] have been there quite long enough. It is seven 
years since this Society was started, but, of course, 
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during a large portion of that period it was notin 
operation. I would like to кау how much I feel 
indebted to those with whom 1 have been associated 
in the management of the Society. There is my 
friend, Mr. Hope-Jones, who has been а source of 
wise counsel and great tact upon all occasions. There 
is Mr. Klein, who. | believe, was the originator of 
the Society, and was the first Hon. Secretary. 
He also has been a gentleman with whom it has 
been a pleasure to he associated. Then there is 
Mr. McMichael, our present Hon. Secretary, and 
I do not know that vou all realise what a very 
onerous business it is to be hon. secretary of a 
Society of this kind. He has a great deal of work 
to Чо, and I am sure we ought to he very much 
obliged to him for the amount of time and ability 
which he puts into the job. Then there 1х Mr. 
Fogarty, who has been looking after the finances 
of the Society from the beginning, with the result 
that I think 1 heard him sav a short time ago that 
we were £100 to the good, which, I am sure, is a 
very satisfactory state of affairs for a small society 
of this kind. Further , | should like to thank all 
the other members, both past and present, of the 
Committee, 1t has really been а great pleasure to 
be associated with the Society. Perhaps it is 
because it is largely an amateur society. We have 
no business matters at the back of our heads, we 
are not trying to make money, but trving merely 
to advance the science, and, to some extent, to 
amuse ourselves with interesting scientific matters ; 
but anyway, whatever the reason, the relations 
on the Committee, between myself and the other 
members of the Committee, have always heen 
most amicable. We have never had any dis- 
putation of any description, and I can assure vou 
that it has been one of the most pleasurable episodes 
ot my life to have been the first President of the 
Wireless Society of London. 
there was some little doubt as to whether we should 
be able, successfully, to revive the Society after 
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it had fallen into disuse during the war, but I 
think we have now got over all difficulties. and 1 
believe the Society is on the road to a prosperous 
and useful career, and 1 look forward to its long 
life. I will now retire from the chair, and I will 
ask our new President, Dr. Erskine-Murray. to 
fill my place. I would like to emphasise how very 
pleased I am to be succeeded by Dr. Erskine- 
Murray, who has been one of the longest members 
of the Society. 1 know that he was originally a 
pupil of Lord Kelvin, and not very long айег 
ceasing his college career he became associated 
with Mr. Marconi in some of his quite early expert- 
ments. Dr. Erskine-Murray has beeh connected 
with wireless telegraphy I do not know for how many 
vears, and he is a very early worker in the 
ficld, and, as you all know, during the war, and 
for a lang time before, he has heen one of the masters 
of the subject. In fact, he has written one of the 
best books that there is on wireless telegraphy. and 
] think it is about time he published а new edition. 
(Laughter). Certainly at the time it came out it 
was one of the best books on the subject. and I am 
sure the Society is very much to be congratulated 
upon having such a master of the science to be its 
next President. I now ask Dr. Erskine-Murray 
to take the chair, although 1 do not know that he 
will have anything to do except to declare that this 
meeting is at an end. 


Dr. Erskine-Murray: I think that my only 
duty is to declare that the meeting is at an end. 
but ] should like, on behalf of myself and the rest 
of the Committee who have been elected by vou 
to-night, to thank you for the confidence that vou 
repose in us; I hope thet we shall justify ijt in 
carrying on the Society during the next vear, for 
which we are elected, keeping up its traditions of 
the past, апа, ч? possible, adding something more 
to the lustre for the future. 


The meeting then terminated. 
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The Wireless Society of London. 

A full report is given elsewhere in this issue of 
the lecture delivered. by Professor Whiddington, 
of Leeds University, on 7 Wireless Valve Circuits 
applied to the Measurement of Physical Quantities ' 
to the above Society on December 21st, at the 
Royal Society of Arts. The lecture was followed 
by the Annual General Meeting, which — is also 
reported elsewhere in this issue. 

The annual conference with Wireless. Societies 
affiliated with the Wireless Society of London will, 
in all probability, take place late in February, 
the exact date will be announced as soon as it 
is known. " 

A new edition of the rules and list of members 
of the Society is now in the hands of the printers, 
and will shortly be available for issue, 


Brighton Radio Society. 
(Affiliated with the Wireless Society of London.) 
A meeting of the Societv was held at 8.30 p.m. 


on November 27, Mr. D. F. Underwood in the 
chair, 

The evening opened with a very interesting 
lecture, delivered by Mr. C. H. Bingham, on the 11 
K.W. S.F.R. set 

This was followed bv a brief account, given by 
Мг. О. С Sandford, of his experiences at the 
recent mceting of the Wireless Society of London. 
during the course of which the Creed System was 
demonstrated. 

There was a collection of members’ apparatus 
on view, including a Mark ПІ Short-Wave Tuner. 
which had recently been converted into a valve 
receiv er. 

Full details as to membership will be forwarded 
to any interested gentleman, upon application to the 
Hon. Secretary, Mr. D. F. Underwood, 68, Soutl;- 
down Avenue, Brighton. 

Wireless and Experimental Association. 

(4 filiated with the Wireless Scciety of Landen.) 

At a meeting of the above Association on 
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December 29th, Mr. Foord, a member, exhibited a 
five-valve amplifier, which he had constructed to 
the designs of Major Binyon in а recent number of 
The Wireless World. He had put a great amount 
of skilled labour into the instrument as will be 
seen by the enclosed photograph, but its per- 


Mr. Foord's Five-Valve Amplifier. 


formance was not up to his expectations. Some 
of the club experts and consultants then weighed 
the matter up and carne to the conclusion that the 
transformers were at fault, being too long, too thin 
and too tightly coupled. Mr. Foord, nothing 
daunted, procured some ebonite tube, 3'' in diameter 
and wound about 1!” of No. 40 wire in two sections 
on it. Treating this primary as the outside he 
made a Variometer coil secondary, to revolve 
inside it. and tuned both windings dead to 200 
metres with the aid of a standard wavemeter, 
procured from Messrs. Mitchells, of Rye Lane. 

The fact that he has had to make four of these 
variometers speaks volumes for his determination 
to hear something from our American amateur 
cousins, and is a specimen of the enthusiasm which 
rules in the Peckham Wireless Society. 

At the meeting on January 5th, considerable 
discussion took place as to the form and disposal of 
the Club Aerial at the Central Hall Headquarters. 
It was decided to proceed with a plan suggested by 
the secretary. Mr. Knight, the Chairman of the 
Association, then followed with a lengthy and 
interesting description of the Brown telephone relay, 
a dismantled specimen of which he exhibited to 
give point to his remarks. So lucid was he that we 
all felt that we could make one ourselves, till a closer 
inspection. showed what beautiful work these 
instruments contain. 


East Kent Wireless Society. 
(Affiliated with the Wireless Society of London.) 


Owing to the Christmas holidays. the usual 
monthly meeting of the Society was held at the 
Oddfellows’ Institute, on Wednesday, January 5th, 
instead of Wednesday, December 29th, Com- 
mander Norfolk, R.N., in the chair. 

The minutes of the previous meeting were read 
and confirmed. К 

Five new members were elected, bringing our 
total to 50. 

It was decided that the Society should hold ап 
exhibition. of wireless apparatus, during the last 
week in June. 


To conclude the meeting, Major Martin gave a 
very interesting lecture on Wireless Trans- 
mission. 

It i» proposed to form branches of the Society 
at Folkestone, Canterbury and Ashford. The 
Hon. Secretary will, therefore, be very pleased to 
hear from enthusiasts who would be willinz to 
help him in the formation of these branches. 

Hon. Secretary, H. Alec. S. Gothard, 8, Longford 
Terrace. Folkestone. . 


North Middlesex Wireless Club. 
(Affiliated with the Wireless Society of London.) 
The fifty-fifth meeting of the Club was held at 

Shaftesbury Hall, Bowes Park, on Wednesday, 
December 29th, the President, Mr. A. С. Arthur 
being in the chair. Owing to the unavoidable 
absence of the Hon. Secretary the minutes of the 
previous meeting were taken as read, and before 
p*oceeding to the more serious business of the 
evening, the Chairman entertained the members 
by reading an amusing account of the “ Alleged 
Early History of the Club." If this “ History " 
is to be believed, the founding of the Club goes back 
to the Middle Ages ! 

Mr. Midworth had kindly brought up a fine 
example of a loose-coupler which he had just 
completed, finished in the manner which members 
are now accustomed to see in Mr. Midworth's work, 
and this being connected to the aerial, signals were 
received from several stations, many of the members 
listening in. 


Coventry Wireless Club. 


Several new members of the Coventry Wireless 
Club were enrolled at a meeting at the Croft Works, 
Priory Street, on Tuesday, December 14th, Mr. E. 
E. Stewart presiding. 

The committee reported that no progress had 
yet been made in finding suitable premises, and the 
secretary (Mr. R. Leibin) kindly offered the use of 
the Croft Works to those engaged in making their 
own apparatus, providing they were conversant 
in the use of machinery. He also intimated that 
material and instruments could be purchased 
through the Exact Manufacturing Company. 

Mr. Gillett invited members to inspect and 
experiment with apparatus at his house, and 
it was arranged that the next meeting should 
be held there on January Sth. The Chairman 
promised to read a paper, and give а demonstration 
of the simplest forms of receiver, etc., up to multi- 
valve amplifiers and magnifiers, in a short series 
of lectures, for the benefit of the less advanced 
members. 

A class of instruction in Morse receiving and 
sending has been in progress for some time at 
Mr. Stewart's house, Ash Green, Exhall. This 
class has been enlarged. and arrangements have 
been made to hold it weekly at the club premises, 
under the direction of Mr. Porter, who was a 
wireless operator in the navy during the war. 

Blue prints of suitable circuits have been made 
by Mr. Stewart and placed at the disposal of the 
members. He also invited them to experiment 
with his apparatus at his house. 
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GERMAN WIRELESS IN BAGHDAD 


By C. H. 


NE of the sights that greeted the 

British troops on entering 

Baghdad їп March, 1917, was 

the wreckage of the German 

wireless station, intended for 

communication with Berlin, and, presumably, 

with the German colonies. Just before our 

entry into the city the Germans effectively 

demolished the mast and destroyed all apparatus 
with explosives. 

It has been said that the aerial was of the 
umbrella type, but on the other hand it can 
be seen from the photograph that the earth 
system must have had a directional effect. 

Viewed from the ground this system was 
very hard to trace, but it is interesting to see 
how the photograph, taken at 4,000 feet, 
clearly indicates the general lay-out of the 
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system. The mast was situated on the roof 
of the building at A. The earth consisted 
of about 100 lengths of buried wire radiating 
from this point, their outer ends being 
connected to copper plates. The photo- 
graph shows the shallow trenches and 
Cavities caused by the operation of unearthing, 
and the fact that the soil would not, of course, 
be replaced quite level, the result is much 
exaggerated by the relief effect. ‘The copper 
plates, also interconnected, formed three 
sides of a square, the fourth side being a semi- 
circle, having a length of 410 yards, a breadth 
of 270 yards ; the total length of wire buried 
must have approximated to 10 miles. 

Berlin lies N.W. of Baghdad and it is 
Interesting to note that the round end of this 
system was found to point north-west. 
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Under this heading we publish COMPLETE instructional articles, forming a series 


specially designed and written for beginners in wireless work. 


Hardly any mathematics 


will be introduced, and we Lope to present the fundamental facts of wireless in such a 
manner as will prove attractive to a much wider range of students than that for which 


this series is primarily intended. 


CONTINUOUS WAVE RECEPTION, 


HE difficulties encountered in 
the reception of undamped waves 
are chiefly those in connection 
with rendering the signal audible 
to the human ear. We have 
already noted in the case of spark signals (:.e., 
damped oscillations) that each train of waves 
composing the Morse signal is rectified into an 
uni-directional rush of current, which results 
in a click being heard in the telephones at the 
commencement of each wave train. 

Thus, if a “ dot " signal were composed of, 
say, ten trains of damped waves, there would 
be ten clicks produced in the telephones, 
which would merge into a short buzz. But, 
on the other hand, a “dot” signal, if sent 
in continuous wave trains, would at the most 
produce two clicks—one at the beginning and 
the other at the end of the train. 

Fig. 1 will indicate the difference between 
transmission by continuous wave and damped 
waves. 
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The first point for consideration is by what 
means the continuous wave train can be 
made to produce the same effect as a spark 


signal. If we could arrange to interrupt the 
wave train at regular intervals, the signal 
would then appear as in Fig. 2, and the effect 
would then be similar to that of a spark 
train. 
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Fig. 2. 


This “breaking up" could be accom- 
plished by means of a buzzer in the telephone 


. circuit, which would make and break the 


circuit regularly and quickly. This method 
is seldom used, however, owing to certain 
disadvantages which occur in practice. 

Another method by which continuous 
waves can be made to give the necessary 
effect s that known as “ beat" reception, 
and consists in combining the received 
oscillation with a train of oscillations of a 
different frequency. 5 

To understand this, let us first consider 
the effect of adding two alternating current 
curves of the same frequency, but differing 
in phase. | 

If the alternations are exactly opposite in 
phase, j.e., if one is a maximum when the 
other is a minimum, the total effect of the 
two currents will be zero ; while if the two 
curves are exactly in step, they will combine 
to produce another current curve of amplitude 
equal to the sum of the amplitudes of their 
components. 

A simple method of finding the total effect 
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of two current curves is to plot them on a 
suitable sheet of squared paper, and add up the 
ordinates at intervals, plotting the result to 
form a third curve, which then represents the 
sum of the two components. (Fig. 3). (Com- 
pure also Fig. 4 of the preceding article т this 


series). 


РО 


Fig. 3. 


If the two curves differ in frequency, it 
simply means that the relation of one curve to 
the other is continually’ changing. The 
resultant curve can be plotted in exactly the 
same manner. 

Now, applying this to the case of con- 
tinuous wave trains, let us suppose that the 
frequency of the incoming train is 100,000 
per second. If we superimpose on these 
oscillations another train of waves having a 
frequency of, say, 99,000, the two oscillatory 
currents wili combine to produce the effect 
shown in Fig. 4. Hence, in the receiver we 
shall have oscillatory currents rising and 
falling in amplitude in a regular. manner. 
This fluctuation of the amplitude will 
produce a similar effect in the telephones to 
that given bv the spark signals. This effect 
Is knowl as the production of beats. 

The number of beats per second ts known 
as the beat frequency. The beat frequency 
must not be confused with the oscillation 
frequency. The beat frequency is always 
equal to the difference of the two component 
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frequencies. (In the case above, for example, 
100,000 — 99,000 = 1,000 per second. ) 

Now the note in the telephones will 
depend for its pitch on the frequency of the 
beats. The greater the difference between 
the frequency of the incoming oscillations 
and those superimposed on them, the greater 
the frequency of the beat, and, consequently, 
the higher the note heard in the telephones. 

We thus see that the pitch of this note can 
be altered by varying either the frequency of 
the incoming oscillations, or the frequency of 
those generated locally. Assuming that the 
frequency of the signals remains constant, the 
operator can vary the note in the telephones 
to his liking by altering the frequency of the 
continuous waves generated. 

Looking at it from the other point of view, 
assuming that the frequency of the generated 
oscillations remains constant, it is easily seen 
that two trains of waves of slightly differing 
frequency, each received on the same aerial, 
will produce two notes in the telephones 
differing in pitch. It is thus possible to dis- 
tinguish between two stations transmitting 
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GEMÉRATUD OSCILLATIONS 


INCOMING OSCILLATIONS 


BEAT NOTE 


Fig. 4. 


simultaneously, although their wavelengths 
may only differ very slightly. — 

Assuming that the receiving operator 
wishes to cut one station out of hi: receiver, 
he has only to alter the frequency of the 
continuous waves generated so that the 
oscillation frequency equals the frequencv of 
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one or the other of the incoming signals 
ito render it inaudible, when the other station 
is heard without interference. 

This illustrates one of „the important 
advantages in connection with beat reception 
—its selectivity. А further advantage of 
beat reception is, of course, that a good pro- 
portion of the current producing the signal is 
provided in the receiving station, thus in- 
creasing the efficiency of reception considerably. 

In conclusion, we may note another 
interesting application of beat reception. If 
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we have an arrangement of inductance and 
capacity, of which it is desired to know the 
wavelength, we can determine this by means 
of a continuous wave generator coupled to the 
circuit. If the circuit of unknown wave- 
length is set oscillating, and the wavelength 
of the generating set is varied, a beat note 
will be heard in the telephones, corresponding 
to the difference in frequency between the 
two sets. 

Continuous wave oscillating sets are made 
up in this wav for use as wavemeters 
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A 6 kW Panel Type of Continuous Wave ‘Transmitter using high-power 


valves for generating the oscillations. 


A set of this туре was used for the 


wireless service between Chelmsford and Geneva in connection with the 
League of Nations Conference. It can be used for C.W. l'elegraphv or for 
Telephony. 
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QUESTIONS AND ANSWERS : 


NOT E.— This section of the magazine ts placed at the disposal of all readers who wish to receive advice and 


information on matters pertaining to both the technical and non-technical sides of wireless work. 


Readers 


should comply with the following rules.—(1) Questions should be numbered and written on one side of the 


paper only, and should nòt exceed four in number. 


(2) Queries should be clear and concise. 


(3) Before sending 


in. their questions readers are advised to search recent numbers to see whether the same queries have not been 


dealt with before. 


(4) The Editor cannot undertake to reply to queries by post. 
be accom panied by the full name and address of the sender, which is for reference, not for publication. 


(5) All queries тич 
(Queries 


will te answered under the initials and town of the correspondent,.or, if so desired, under а `` nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


F.W.D. (Crediton) asks two questions about an 
aerial system, and (3) If telephone insulators can be 
used for the support of the wires. (4) If metal- 
covered telephone wire is suitable for part of the 
аст. (5) If a crystal and valve set is better than 
one having one valve alone. 

(1) Either should be fairly satisfactory. Connect 
the down.lead to either the middle or the end of 
the horizontal wire, even at the expense of wasting 
a few feet of length, if not possible otherwise. 

(2) No. 

(3) Fairly. 

(4) We do not know exactly what type of wire 
you mean, but no metal.sheathed wire is satis- 
factory in an aerial. 

(5) Yes, if fairly well designed. See page 65, 
April l7th issue, for а fairly good one. 

( Four questions, please.) 

P.P. (York) asks the size and quantity of wire 
for winding the secondary of a telephone transformer 
for а pair of telephones of 350 ohms resistance. 

3 oz. of No. 34 or 36 should be satisfactory. 

R.A. (Wicklow) calle attention to the widely 
divergent windings given here and elsewhere for L.F. 
transformers. Не asks (1) Which ts the more im port- 
ant—ratio of transformation or resistance value. 
(2) Which is the better-- one given К.М.Н. on page 
535, or one on page 444, vol. 7, having windings of 
300 and 1,500 ohma of No. 44. 

There is certainly a great variety of windings 
that have been used more or less satisfactorily. 

(1) The principle to use in designing a transformer 
for an amateur set. is, broadly, to fix a suitable 
transformation ratio, which is usually between 
1—2 and 1— 4. Having done this, arrange to have 
as many turns on each winding as reasonably 
possible. 

(2) The one quoted to R.W.H., which, by the 
way. will have much less resistance than you 
suggest, owing to the weight of the insulation, 
which you have neglected. __ 

D.H.B.M. (Leicester) asks  re-the receiver 
described on page A77 (1) How many sheets of foil 
бх 4-5 cms., with glass dielectric 0-1 ema. thick, 
are needed for а grid-condenser, and its. capacity. 
(2) If a grid leak will improve results. (3) If зо, 
will 2 meqohms do. (4) What size reaction coil to 
use, and how far it should slide away from the primary 
winding. (5) If set will work on C.W. «park, and 
tele phony. s 

(1) About half a sheet on each side, capacity 
about -00005 mids. 

(2) Yes. 

(3) Yes. 


(4) Make coil as in article referred to: about 2”. 

(5) Yes. 

( Four questions, please.) - 

G.B.E. (Enfield) sends a diagram of a someichat 
unusual valve set. and asks (1) Why the addition of 
a blocking condenser across the telephones stops 
oscillation. (2) How to stop a howl when receiving 
telephony. 

(1) With your arrangement, which oscillates by 
virtue of the capacity reaction, the introduction 
of a condenser across the telephones is virtually 
adding a large one in parallel with the plate- 
tilament condenser. The regultant capacity is 
quite likely to be unsuitable бг the production of 
oscillations. 

(2) The howling is due to local oscillation. You 
have already told us of one way (ride question 1) 
of stopping this. Why, then, do you not try this 
way of getting over the difficulty ? If this is not 
satisfactory, try one of the more normal valve 
circuits given in our columns; we do not like the 
type of circuit you show, particularly for spark. 
or what is practically equivalent-- telephony. 


H.C. (Cambridge).---We do not understand 
how, you intend to use these inductances— without 
this information it is meaningless to say that thev 
reach 30,000 ms. If thev give this wavelength 
when used as an A.T.I. with a "P. M.G. aerial, they 
will probably have to be closely coupled. If vou 
give us particulars regarding sizes and windings 
of these coils, we may be able to help you. We 
recommend vou not to attempt a longer wave- 
length than 15,000 ins. 


P.S. (Lowestoft).— (1) The noise in your 
receiver is probably due to а bad battery. a poor 
valve. A.T., or a bad connection. 

(2) The C.W. note should he quite steady unless 
the adjustments of the set are altered. The causes 
of unsteadiness would be the same as in (1). 

(3) To hear telephony without the C.W. beat- 
note, weakens the reaction until your receiver no 
longer oscillates. 

(+) The arrangement of the set is quite correct. 


W.E.P. (Appledore) asks (1) If a Mark 3 
Short Wave Tuner can be adapted to receive CW. 
and telephony, and if so, how. (2) What would be 
the marimum wavelength obtainable by increasing 
inductance in each circuit, (3) For dimensions of 
suitable coils for the above. (4) What is interrupted 
C.W. 

(1) It will receive telephony. апа with suitable 
alterations and additions will also receive C.W. 

(2) About 3.500 ms, 
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(3) See recent replies. Ап article on this subject 
is appearing as soon as space permits. 

(4) Trains of C.W., interrupted at audio-fre- 
quency by some device on the transmitter. 

A.L. (Soham) sends 10 questions disguised under 
four headings. The following are the first four, with 
re plies : —(1) What qualifications, if any, are necessary 
to obtain a P.M.G. licence for reception of wireless 
signals. (2) What is the maximum length and 
height of a twin-aerial. (3) What is the best type 
of headgear for a single-valve receiver. (4) If the 
use of L.R. telephones with a transformer 18 much 
less efficient than H.R. telephones in a cryatal set. 

(1) A licence is necessary for the installation of a 
receiving set, for particulars of which apply to the 
Secretary, G.P.O. 

(2) The length of each wire may be 70ft., in- 
cluding the lead-in. The height may be anything 
possible subject to this. 

(3) Telephones of about 150 ohms. total resist- 
ance, in conjunction with a telephone transformer. 

(4) Not at all, if the telephone transformer is 
fairly well designed. 

SYNCHRONOUS (Cardiff) sends sketch of a 
circuit (Fig. 1) and asks (1) If this circuit would 
be suitable for receiving C.W. and spark. (2) Is 
reaction coil too large. (3) What range of wave- 
length should he get. (4) Could the condensers be 
changed round, and if so, would the wavelength 
range be increased. (5) If his aerial as shown in 
a sketch would be suitable. 


Fig. 1. 


(1) Yes. 

(2) No. 

(3) The aerial circuit tunes to about 1,000 m. 
with your aerial, and the closed circuit to about 
6,000 ms. 

(4) Interchange of condensers would be desirable, 
except that a variable condenser is more con- 
venient for а tuned circuit. 

(5) The aerial is so poor as to be almost useless, 
especially as the two wires are only 18 ins. apart. 

Four questions, please. (See rules.) 

L.A.W. (London) asks (1) If a telephone 
transformer with a ratio 1—1 is feasible. (2) 1] 
there is any definite value for the ratio of inductance 
to capacity in valve receiving circuits. (3) In the 
type 71 3-valve amplifier, what is the use of the 
condenser between the negative terminal of the filament 
battery and one side of the secondary of the tele phone 
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transformer, and also of the lead from the input 
terminal B to the change over switch. (4) What 
issues of “The Wireless World” contained Lieut. 
Bertram Hoyle’s detailed articles оп the design of 
wireless stations. 

(1) Yes, but not efficient. 

(2) No; the self capacities of coils and the stray 
fields of the whole apparatus set a limit to the 
magnitude of this ratio. 

(3) The condenser constitutes a capacity earth 
to the secondary thereby preventing effects due 
to the operators body via the telephones. 

(4) '* An Outline of the Design of a Wireless 
Station," see Wireless World, March, April, May, 
June and July, 1917. 

DORMANS (East Grinstead).— (1) Yes. (2) 
For experimental purposes only. (3) 2BQ— Crewe ; 
2BS—unknown to us; 2BN—Euston. 

F.L.D. (Manchester).— 1, 3 and 4 of present 
volume, Sd., post free. 

T.R.M. (Birmingham).— See reply to A.R. 
(Lancashire), December llth issue. 

G.W.P. (Knutsford) asks (1) For a diagram 
for adding a second valve to a receiver, sketch of 
which he sends. .(2) Мастит wavelength of his 
set. (3) Reason for set not oscilating on short 
wavelengths. (4) If we recommend any other valve 
than that which he is using. 

(1) The position of A.T.C. is wrong, and should 
be altered in accordance with Fig. 2. 


Fig. 2 


(2) About 20,000 ms. 

(3) Possibly wrong connection of A.T.C. or too 
low L.T. volts. 

(4) Your present valve should be quite satis- 
factory. 

G.P. (Leicester) sends diagram of a crystal 
set, and asks (1) If a tubular condenser, 2" in 
diameter, 12” long, with 4" between the tubes, would 
be sufficient. (2) A suitable resistance for the 
telcphonca (3) The distance the set would receive 
(4) If any arrangement would improve. 

(1) You do not say the nature of the dielectric. 
The condenser could be used, but is probably 
lower in capacity than desirable. 

(2) 4.000-8,000 ohms. 

(3) We cannot say. 
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(4) Connections are quite wrong as shown. 
Arrange as in Fig. 3. 


all 


Fig. 3. 


BILLY (Horncastle).— Your circuit should be as 
shown in Fig. 4, or with a condenser in series 
with the А.Т.1., in the, case of a single slide 
inductance. You have at present no apparent 


Fig. 4. 


means of tuning your aerial. The noises you 
mention may be due to bad earth or bad contact 
in the apparatus. The signals are probably 
some test call. You do not state wavelength, so 
we cannot help you. 

G.L. (Manchester): (1) It depends on the 
extent to which your aerial is surrounded by houses. 
Aerial is of good general tv pe. 

(2) Circuit O.K. 

(3) It seems quite satisfactory. 

(4) All information re-Chelmsford's telephony 
transmissions may be obtained from any of the 
wireless clubs in Manchester, which clubs we keep 
advised to the best of our ability 

1.2.3. (Walkden) asks (1) What is the difference 
between V24, Q, and R valves; do the latter two 
require a greater H.T. battery. (2) What is included 
in the 100 ft. of wire allowed by the P.M.G. aerial. 
(3) For reference to an article on valve receivers. 
(4) А suitable elementary book on valves. 

(1) The essential differences lie chiefly in tho 
proportions of the electrodes and their disposition 
m the tubes; suitable. plate voltages are V24 
(24 volts), R (75 volts), Q (200 volts). | 

(2) 100 ft. is the total length of wire, including 
the down-lead. 
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(3) See page 64, April 17{һ issue. 

(4) Bangay's * Oscillation Valve" should be 
very satisfactory. 

BEGINNER (Chiddingfold) sends sketch of a 
proposed receiving set, and asks (1) Are the connec- 
Lions correct. (2) What size former and gauge wire 
is required for a wavelength of 180-3,000 ms. (3) 
Size and depth of earth- plate. 

(1) Yes. 

(2) About 10” x 6", wound with No. 22 wire. 

(3) As large and ав deep as possible; not less 
than 2 or 3 sq. ft. buried 2 or 3 ft deep. 

SPARKS (Clapham) sends a sample of wire, 
and asks if we can state material and gauge. 

Gauge No. 22: it ts probably of Eureka, or 
similar material. The resistance is 12 ohms per 
vard. 

A.C. (Walthamstow) «ks (1) If we could 
give him dimensions of farmers and gauges of wire 
for a loose-coupler to reach 800 miles. (2) If he 
could dispense with variable condensers by using 
blocking condensers; Uf so, what capacities should 
he изе, (3) If we think that the wireless set described 
in the issue of Decmeber, 1919, would receive over 
800 niles. (4) If he could receive a station. no matter 
how far away so long as his apparatus їз tuned 
to the correct wavelength. 

(1) We do not understand. See (4) below. 

(2) You can use fixed condensers and vary them 
in steps, employing a variometer for fine tuning. 
We cannot give dimensions as you do not give 
the wavelength. 

(3) It depends on the strength of the trans- 
mitting station. 

(4) No; signals fall off roughly as the cube ot 
the distance. You seem somewhat hazy about 
first principles : the dimensions of your apparatus 
depend on the wavelength and not on the distance. 
We advise you to study Bangay's. Elementary 
Principles of Wireless Telegraph y. 

F.S. (Hellingly) sends description and sketch of 
apparatus, and asks (V) If it will нге qood results. 
(2) Range of wavelengths. (3) If his G.P.O. receirer 
could be re-wound for this set. (4* If 4 lb. of No. 28 
wire could be added to the set to improve it. 

(1) Preferably, connect as in reply to С.Р. 
(Leicester). No. 28 wire is rather too thin for 
a good A.T.I. Waxed paper is not a good enough 
dielectric for a satisfactory tuned circuit condenser : 
also total capacity (probably about :007 mids.) 
will he too high. 

(2) About 2,000 ms. 

(3) Yes, re-wind with about No. 47 wire, using 
as much as you can get on the formers. 

(4) Wind on a former of about 4” diameter. 
and add in series with the loading coil. 

R.C. (Belfast) gives a diagram of a circuit. for 
criticism, and asks (1) Probable range of wavelenath. 
(2) Nuitable capacitics of aerial circuit condenser 
and blocking condenser. (3) Potentiometer resistance. 

Your detector circuit is very inefficiently con- 
nected. It should be as in Fig. 10, page 502, with 
the addition of a blocking condenser shunted across 
the telephones. 

(1) To 5.000 ms. 

(2) А.Т.С. 01l míds.: blocking condenser, 7002 
mids. 

(3) About 200 ohms. 
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L.P.S. ELECTRICAL Co. 


L. P. S. 
INSULATING 
TUBING 


Very flexible, water and oi! proof 
and of high dielectric strength. 


OILED SILK, CLOTH. 
PAPER, TAPES 
(bias and straight cut) 
AND WEBBINGS 


BRAIDED COTTON 
& SILK SLEEVINGS 
In all sizes used for 
Electrical work 


EBONITE & FIBRE 


L.P.S. WORK 


Telephone— 
Chiswick 1920 (2 lines) 
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Made in sizes 
from imm. to 
30 mm. bore 


PURE TUNGSTEN 
CONTACTS 


for Low Tension work 


COMPOSITE TUNG- 
STEN CONTACTS 
for High Tension work 


H.C. COPPER WIRES 
ENAMELLED, SILK & 
COTTON COVERED 
AND FLEXIBLES 


` Avenue Road, Acton, 
LONDON - - W. 3 


Telegrams— 
*“Engineyor, а" London.” 
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oak chest. ~ 
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Brassbound 


Fullers BLOCK 
Accumulator 
2 volts. 


"Sullivan Headphones The @ Н А М e Е 


of a LIFETIME 


THE BIGGEST BARGAIN YET 
GOVERNMENT SURPLUS 


IN 
SIOCK 


The following offer speaks for itself—it is one 
of those opportunities which rarely occur more 
than once :— 


Universal Accessory Box comprising Fuller's 
Accumulators, Block Type BL, actual capacity 
40 amp. hrs., in sets of six, giving 12 volts, 
contained in brass bound teak tray, with 
handle for carrying. The accumulators and 
tray are enclosed in oak chest, with divisions 
each end — one division holding pair of 
Sullivan telephones of 120 ohms each, 
the other containing switchboard with two- 
way switch, al) necessary wiring and terminals 
and with telephone transformer beneath. 


black iron fittings, 
withstand damp. Each 
and 1n perfect condition. 


£6:10:0 к 


oak chest has stout 
and is waterproofed to 
absolutely new, 


PRICE 
Complete 
iV rite or ‘Доне 
SYCAMORE WORKS 
Wimbledon, S.W.19 


COMPANY, 


Felephom 
Wimbledon 1252 


BUTLER & CO 


Wireless Engineers. 


EBONITE CUT TO SIZE, DRILLED, 
PREPARED TO YOUR REQUIREMENTS 


ENGRAVING OF EVERY DESCRIPTION 


CABINET WORK TO 
YOUR SPECIFICATION 


INDUCTANCES WOUND to your ORDER 


ALL SUNDRIES FOR 
MAKING-UP YOUR OWN SETS 


REPETITION WORK AND STAMPINGS 
AT LOW QUOTATIONS 


Lists upon Application, Y Postage 94. 


61, BOROUGH ROAD, 


BOROUGH, - . —LONDON, S.E. 1. 


Telephone - - НОР 3029. 


Please mention the Wireless World 


H.P.R. SHORT WAVE RECEIVER 


Spark or C.W. from 140 metres 
with Aerials of Post Office type 


PRICE £10: 10: 0 


This compact and handsome instrument is complete 
with reaction coil, requiring only a variable con- 
denser for tuning between the studs. Connections 
are arranged for high and low frequency amplifiers 


| TRANSATLANTIC PRIZE. 


The manufacture of the H.P.R. Short Wave Receiver 
has been hurried forward in order to be ready for the 
Transatlantic trials. If the adjudicated winner of any 
open competition arranged by Mr. Philip Coursey, B.Sc. 
in connection therewith receives the winning signals on the 
H.P.R. Short Wave Receiver we shall give him as prize 
our well known H.P.R. Universal Receiver (wavelength range 
of 400 metres to 30,000 metres), value - £42:0:0 


ALL OUR INSTRUMENTS ARE TESTED IN 
ACTUAL OPERATION, CERTIFIED, SEALED & 
GUARANTEED TO OPERATE AS DESCRIBED 


Full particulars of the above named and other unique instruments shortly 
to be ready, from— 


H.P.R. WIRELESS, LTD. 


H. Powell Rees, Managing Director, 


55, FETTER LANE - - LONDON, E.C.4 
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J.B. (Taunton) sends sketch of receiver given 
on page 65 of the April Vith issue, and asks (1) If 
his connections are correct. (2) For criticisms. 
(3) The ranqe of the set. (4) If an L.F. amplifier 
can be added. 

(1) Your set appears to be an involved copy 
of the diagram on page 65, which is quite correct. 

(2) This is quite а good receiver. 

(3) Maximum wavelength is about 3.000 ms. 

(4) Yes, by means of a step-up transformer 
in place of the telephones. 

PATIENCE (Southampton) sends sketch and 
description of a receiver which does not work, and 
asks for advice. 

The receiver is all right except for the potentio- 
meter, which is shown in parallel with the crystal, as 
in Fig. 1, page 529. This Fig. is incorrect, the 
error having inadvertently escaped detection in 
the proof sheet. "The connections of the potentio- 
meter should evidently be as in Fig. 2, page 4U8, 
and many other recent examples. 

F.H.K. (Coventry) asks (1) Is transmission 
allowed by the P.M.G. (2) If so. under what con- 
ditions. (3) How to make a milliammetcr, suitable 
for measuring acrial current. 

(1) and (2) Yes, under restrictions varying in 
each case owing to local circumstances, ete. Apply 
to the Secretary, G.P.O., for further information. 

(3) The construction of a satisfactory milliam- 
meter i8 beyond the powers of the average amateur, 
and the instructions necessary would take more 
space than we can spare. See descriptions of hot 
wire instruments in most electrical text-books. 

A.E.B. (Surbiton) sends a list of gear, and asks 
(1) how to arrange for C.W. and spark up to 
30,000 ms. (2) Will the above apparatus, with one 
valve, be sensitive enough for trans-Atlantic tests. 
(3) Are basket coils the best method of coupling. 
(4) The best circuit he can arrange with his available 
apparatus for reception of specch. 

(1) The proportions of your parts are not very 
suitable. Tt is far better to fix what you want 
to do and then collect suitable components, than 
to collect a “ job lot " of components more or less 
unsuited to each other and expect them to make а 
good set of & type they were probably never in- 
tended for. Try the circuit in Fig. 3, page 629, 
of the current volume, using A.T.C. in series for 
short wave. 

(2) It is exceedingly unlikely that it will. 

(3) They are quite satisfactory. 

(4) Use circuit as above, with reaction coupling 
sufficiently weak to stop local oscillation. 

PANSY (Biddulph Park).—-(1) Yes. 

(2) No. 

(3) The power necessary for a receiver depends 
on the type; if a crystal is used, practically none 
is required; for a valve set, however, roughly 
4 watts per valve is required. 

(4) A cycle set of the type you suggest would 
have to be of multivalve type, and judging from 
your letter, would be beyond your powers to design 
and construct at present. We should recommend 
you to study Bangay’s Elementary Principles, 
and then try some less ambitious type of set to 
commence with. 

W.J.T. (Norbiton) asks (1) If he can increase 
the capacity of an air condenser by filling it with 


oil, and if so, what oil to use. (2) Does FL still 
send press at 1500 G.M.T. on 3200 metres musical 
spark. (3) Are slab inductances very efficient, and 
{з the self-capacity large compared with other coils. 

(1) Provided it is mechanically possible, i.e., 
that the container does not leak, this can probably 
be done satisfactorily. Any good, heavy dry 
mineral oil will do. $.I.C. will be about 2. 

(2) No, see January 8th issue. 

(3) Quite efficient ; the self-capacity is small. 

A.G.S. (Hailsham) describes the reception of 
Eiffel Tower with a Mark 111. short wave tuner by 
slipping а piece of paper under No. 19 stud of the 
A.T.I. and listening in on the standby side. 

If you trace out the connections you will find that 
this arrangement inserts your telephone receivers 
in series with the crystal in.the earth lead. The 
inductance of the telephone windings serves to 
load up the aerial circuits to the long wavelengths, 
but the high resistance renders the tuning extremely 
flat. The arrangement is best with a leaky aerial 
but is vastly inferior to the results possible with 
proper tuning. 

SPARKS (Consett) sends sketches of a set 
and aerial, and asks (1) Sizes of coils and condensers 
for a wavelength. of 8,500 ms. (2) Capacity of 
aerial, and its natural wavelength. (3) 1nductances 
of the following coils: (a) 27:5 cms. x 9 cms., 
No. 26 wire; (b) 9:5 cms. x 9-5 cms., 18 turns per 
ст; (c) 13 ems. x 8 cms., 9 turns per ст. 

(1) Your set will not be efficient on such long 
wavelengths with such а small aerial (30' twin). 
Put A.T.C. in parallel with A.T.I., or the latter 
will be too big for convenience. If you make а 
H.F. intervalve transformer suitable for 8,000 ms., 
it will be very little use for short waves. A.T.C.— 
:002 mfds. Tuned circuit condenser = :0005 mfds 
A.T.I.—30 cms. x 20 cms, of No. 24. Tuned 
circuit inductance 25 cms. x 16 cms., of No. 30. 
Reaction coil, 12 ems. x 8 cms., of No. 30; coil 
coupling to this, somewhat smaller, also of No. 30. 

(2) Probably about +0001 mfds. About 40 ms. 

(3) (a) 7,800 mhys.; (5) 1,750 mhys.; (c) 
520 mhys. 

QUERIE (Newcastle) sends a scheme for the 
addition of a valve to a Mark 111. receiver, to be 
used in conjunction with the original crystal. He 
asks (1) If the proposal is practicable. (2) If the 
second winding is close enough to the primary for 
reaction purposes. (3) If we can recommend a better 
method. 

(1) Yes. For good results you will probably 
want more inductance in the grid circuit than 
given by the original coil. This can, of course, 
be arranged, as the circuit may be tuned by the 
A.T.C. 

(2) Probably, especially if you 
inductance as suggested. 

(3) No. 

А. de В. (Floresse) asks (1) Who in England 
manufactures Kelvin’s siphon recorder. (2) What 
is the sensitivity in milliam ps of this instrument. 

(1) We believe this recorder is made by Muirhead 
& Co., Elmers End, and also probably by most 
firms specialising in the manufacture of telegraph 
apparatus. 

(2) Its figure of merit will depend on the windings 
used, but it should work on under a milliamp if 


increase the 
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suitably wound. = The makers will be able to quote 
you exact figures. 


C.F. (Cricklewood) (1) Asks for information 
as to where he can obtain a rectifier suitable for charging 
accumulators from 110 volts A.C. (2) For instructions 
for making а. telephone transformer. (3) For 
instructions for an intervalve transformer. 

(1) А convenient type, known as the Tungar 
rectifier, is handled by the B.T.H. Co., Rugby, 
who will supply you with particulars, 

(2) See issue of March last. 

(3) You do not specify what type you require. 
For a L.F. transformer, see reply to R.A. (Wicklow) 
and various other recent answers. 


H.K.N. (Newbury) asks (1) Of two circuits 
showa which will be the most efficient. (2) Over 
what range of wavelengths will each circuit res pond. 
(3) What alterations are necessary to use V24 valves, 
and will the circuits be as sensitive. (4) What 
approximate increase in sensitivencss would the 
addition of one more valve make. 
` (1) We distinctly prefer No. 1 -an ordinary 
resistance amplifier with capacity reaction. 

(2) AM wavelengths from about 1.500 ms. up- 
wards— there is, of course, no hard-and-fast rule 
lower limit. 

(3) The only necessary alteration is the reduction 
of the H.T. volts to about 24. 

(4) It should approximately double the strength 
of signals, 


C.L. (South Norwood) asks curious questions 
on the use of a Mark ILI. receiver with a valve and 
a frame aerial. 

You do not say how you propose to arrange your 
set. You might possibly manage it for short waves 
with the coils vou mention, which would, however, 
be much too small to reach 6,000 ms. The receiver 
is not of convenient type for adaptation to frame 
aerial working. and would be highly insensitive 
used in this хау, with & single valve and small 
frame. The frame should be placed vertically, 
and arranged to rotate about a vertical axis so that 
its edge can be pointed to the station required. 
Any type of coil could be used for loading. Whether 
the set could be used for C. W. depends on the nature 
of the alterations made to this set. See also 
recent. replies, and an article appearing on this 
receiver. 


EXPERIMENT (Glasgow) sends а sketch of 
a single valve set, about which he asks various ques- 
tions. 

The set is of quite a normal type one of the 
simplest valve sets used. It should give quite 
good results. We cannot give dimensions of wind- 
ings accurately. as you do not state aerial arrange- 


ments. For 6,000 ms. A.T.I. might be 10' 6", 
of No. 24. Jigger primary, 6” - 4^", of No. 24. 
Secondary (reaction coil), 5” - 3”, of No 28 


A.T.C., in parallel withYA.T.I., -001 mfds. 

W.D.J. (Liverpool) (1) There is no simple 
rule for converting Brown & Sharp wire gauges 
into British standard sizes. You do not state the 
sizes you want the equivalents of. but for your 
purpose you will probably tind similar numbers 
in each system sufficiently near to use, 
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(2) We are afraid medical electricity is somewhat 
out of our line. The apparatus you mention. when 
not purely “ quack,” probably operates by a simple 
low tension D.C. discharge, at the voltage of the 
battery supplied. The current will be very small. 


V.G. (Halifax) asks for particulars of u valve 
setl to receive the usual commercial stations on an 
indoor aerial, inverted L, twin wire, spaced 6’, 
15° long. erected in a false roof under slates. 

We think you would find a frame aerial much 
preferable to an aerial of the type you suggest. 
There are so many circuits possible that we can 
only refer you to any of the multivalve sets, using 
not less than 3 valves, illustrated in these columns 
or in the body of the mayazine. 


H.V.R. (Eton College) sends a sketch of a 
receiver, and asks (1) If a condenser would give 
qood results, and, if so, what capacity it should 
have, and where it should be placed. (2) If a 
loading coil in the aerial circuit would im prove 
results. (3) If there is any objection to his acrial 
passing through a tree, provided that it does not touch 
the branches. (4) If the short ware tuning coil 
described in the. issue of October 2nd would be of 
use with this set, and, if so, how it should be inserted. 


We believe the circuit suggested is quite novel ; 
it is, at all events, quite unfamiliar to us. The 
results with it will be very poor. We are unable to 
follow how the valve is intended to function. and 
strongly advise you to try a more normal type of 
circuit. 


(1) This will depend on the type of circuit 
employed, | 


(2) Most probably. 


(3) No— provided that you do not get damage 
from wind. 


(4) No. 


C.E.T. (Middlesbrough) encloses sketch of his 
proposed receiving set, and asks (1) Wavelength 
(a) as shown, (b) with А.Т.1. 107x67x24 (С. 
(2) The capacity of the condensers Cl and C2. 
(3) The size and number of sheeta of tinfoil for the 
telephone condenser. (4) As he cannot erect a 
longer aerial, would we recommend a single or double, 
say 4° apart. . 

(1) Probably about 1.500 ms. 
and 2,500 with. 


(2) €! could be -00U3 míds. and C2 -0006 mfds. 
The tube condensers you mention will have too 
small a capacity (about -0005 míds.) owing to 
the thickness of the dielectric. 

(3) About 1 dozen sheets, 3” х 2", and one sheet. 
of waxed paper, dielectric will do 

(4) Double, by all means, if you cannot increase 
the length, which you should make every etiort. 
to do. 


A.T.I. 


without 


к.с. (Manchester) asks, with reference to the 
French Ll amplifier (1) What is its optimum 
wavelength, (2) If we know whether it is mentioned 
in the T.S.F. text-book. 

(1) Wavelength range from 1,500-20,000 me. 
Optimum not stated, but probably about 10,000 ms. 
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(2) We do' not know. We have seen a good 
pamphlet issued by the makers, to whom you might 
apply. 

ENTHUSIAST (Leighton Buzzard) encloses 
a sketch of a receiver circuit, and asks (1) Sizes of 
coil and wire in the coupling coila to receive 4,000 ms. 
(2) Is the circuit correct and to the best advantage. 
(3) (a) The capacity of the fired condenser, and 
(b) what advantage, if any, would it be to have а 
variable condenser in the detector circuit. (4) Is 
the aerial passable. 

(1) The primary should be 5” long and 4” 
diameter wound with 22 S.W.G. The secondary 

8” long апа 5" diameter, wound with 28 S.W.G. 
The closed circuit condenser -0095 mfda. 

(2) The aerial circuit is correct ; the closed circuit 
and detector circuit is wrong. See the back numbers 
of The Wireless World for a diagram; Fig. 10, 
page 502, of the 2/10/20 issue gives the simplest 
two-cireuit receiver. "The closed circuit condenser, 
situated as shown, is absolutely essential. 

(3) (a) -003 mfds. (b) No advantage as situated. 
See answer to (1). 

(4) Yes. 

J.B.B. (Helston) describes two circuits, one a 
single valve receiver and the other a low frequency 
am plifier. He states that under certain circumstances 
he gets no signals. He asks (1) Why this is. (2) 
With reference to the Mark 111. S.W. tuner, for a 
wiring diagram to convert this for uae with av ive. 

(1) In the case of failure the plate circuit of your 
first valve is broken. By inserting telephones 
the plate circuit is completed, and the potential 
across them is transmitted to the amplifier. You 
should use an intervalve transformer. 

(2) An article on this subject will shortly appear. 
See note by the Editor in the 27/11/20 issue. 

F.W.R. (Croydon) sends a sketch. of a crystal 
receiver, and asks (1) If the coils are wound with 
too fine wire; No. 28 for А.Т.1.. and No. 35 for 
the tuned circuit inductance. (2) If an additional 
aerial tuning inductance would improve matters. 
(3) What gauge wire to use to wind it. (4) Ifa 
potentiometer is necessary with silicon. 

(1) Somewhat ; better No. 24 for A.T.1., and 
No. 28 for jigger use. 

(2) Certainly, make it at least as big as the jizger 
primary ; preferably bigger. 

(3) No. 24. 

(4) lt is not essential, but will probably improve 
results. In any case, the potentiometer is shown 
wrongly connected; see Fig. (1), page 662 of 
December llth issue. 

ELECTRON (Derby) asks (1) The probable 
marimum aerial current. in millium peres. in a 
10 watt гате transmitter set. (2) What relation 
ta there between the plate current and the aerial 
current. (3) With such a set, do we recommend 
control by microphone in the earth lead or the use 
of a second control valve. (4) For particulars of a 
choke coil suitable for such a set, if this is necessary. 

(1) It is difficult to say at all accurately ; prob- 
ably about 250 milhamps. 

(2) Beyond the fact that the plate current 
generally increases with the aerial current (and even 
this is not always true) there is no simple connection. 

(3) We do not think that with so small a set 


the possibly increased efficiency of a control by a 
second valve will balance the disadvantage of the 
extra complication. A microphone in the earth 
lead is possible but we should prefer microphone 
grid control of the transmitting valve. 

(4) We are afraid we cannot answer this question 
without knowing the type of circuit you propose 
to use. 

F.H. (Leeds) encloses diagrams of two circuits 
for criticism, and asks (1) What wavelength they 
will receive. (2) The approrimate capacity of 
certain condensers. (3) If C.W. reception is possible 
on either set. (4) If the dimensions for a loose 
cou pler are correct. 

(1) The aerial circuit of A will tune to 4,000 ms. 
roughly.. 

(2) The aerial circuit of B will tune to 5,200 ms, 
roughly. You do not state the thickness of the 
glass dielectric of your condensers, so we cannot 
calculate their cĘıpacity nor the wavelength of 
your closed circuit in B. 

(3) No. 

(4) Satisfactory. 

T.G.L. (Birmingham) asks (1) What is a loop 
aerial. (2) Does a loop aerial require an earth. 
(3) What is a Fuller Telephone. (4) Can a Fuller 
Tele phone be used for wireless pur poses. 

(1) See page 112 of the May J5th issue, and 
articles in the two succeeding issues. 

(2) No. 

(3) An arrangement for, transmission of signals 
along & line by D.C. pulses interrupted at audio 
frequency by a tick»r mechanism at the receiver 
end. 

(4) The Fuller Telephone receiver could probably 
be adapted satisfactorily for C.W. reception. 

AETHER (Burton Joyce) sends a sketch of 
a three-valve amplifier, and asks (1) Is a reaction 
coil necessary in order to receive COW. with this 
type of amplifier. (2) If necessary, where should 
he insert it. (3) Hf the set can be worked with fewer 
valves than three, by plugging through from an earlier 
valve dircet to the tele phone a isformer. 

(1) Set shown is an L.F. amplifies. You will 
ne»d reaction in vour receiver previous to this. 

(2) It should be fairly easy to arrange for 
detection on the first valve of the amplifier, putting 
a reaction coil in the plate circuit, with a condenser 
across the transformer winding in this circuit. 

(3) Yes. One way would be as follows: Insulate 
the plate terminal of the last valve in use from the 
connection on its socket with which it normally 
inakes contact, and connect it to th» plate terminal 
on the socket of the third valve, removing the valves 
not in use from their sockets. 

R.A.I. (Grimsby) asks for a diagram of a highly 
sensitive crystal receiver for reception of spark, C.W. 
and telephony, (2) The capacity of the condensers, 
(3) The connections to a proposed circuit for buzzer 
tests. (4) The length and gauge of resistance wire 
fora potentiometer for crystal circuit. 

(1) We regret that we do not know of any crystal 
receiver that will receive C.W. You will find 
many crystal circuits given in recent issues, 6g., 
Fig. 10, page 502. 

(2) The tuned circuit condenser should be about 
:001 mfds. for long wavelengths. 
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(3) Connect the buzzer and cells across one slab 
of the A.T.1., not altering any other connections. 

(4) About 100 ft. of No. 36 Eureka. 

J.R.B. (Canterbury) asks for a wiring diagram 
for a Morse Inker. 

We do not think you will get enough current from 
a two-valve receiver to work a normally wound 
relay, except possibly from very strong signals. 


INKER MAGNET 


Fig. 1. 


Connections should be as in Fig. 1. No potentio- 
meter is necessary. 

M .D.M. (Cricklewood) asks (1) For information 
regarding ratio of turns of tuning inductance to turns 
of reactance coil in valve circuits. (2) Wath reference 
to a method for measuring the resistance of leaks 
hy means of a sensitive galvanometer and battery 
of known voltage, Uf Ohm's law holds good for this 
method, (3) If 240 volts D.C. from the mains is 
sufficient plate voltage for CW. and. telephony 
transmission. (4) What amount of current will the 
"RU type French valve pass. 

(1) The question is one of great complexity, 
as more reactance turns are required when the tuned 
circuit has a large H.F. resistance. In some cases 
many more turns of reactance than of inductance 
are required. Multilayer coils enable more coupling 
to be obtained with fewer turns, but in general the 
H.F. resistance of these coils is greater. 

(2) Yes. 

(3) Yes. 

(4) 10-15 milliainps. 

RADIO (Norwich) has a selection of apparatus 
in his possession, which he wishes to make into a 


receiver, He asks (1) For a diagram of connections 


for the above. (2) For suqqested additions, (3) For 
marelength range with a frame aerial, (4) For 


dimensions of frame aeria. 
(1) Diagram given in Fig. 2. 


You can use some 


TS OETCCTOR 
CRCUIT 
(м SUP ES WITH 
CRYSTAL) 


Е д. 2. 


of your spare slab inductances to load up your 
closed. circuit. 

(2) Grid condenser duplicate of your present one 
Grid leak, 2-3 megohms. Blocking condenser 
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across telephones and H.T., :003 mfds. Reaction 
coil in series with blocking condenser and tele- 
phones on “earth " side of H.T. battery, coupled 
to closed circuit. Size to be found by experiment. 

(3) The set as it stands will not give good results 
with frame aerial, as the valve only rectifies. 

(4) See articles on frame aerials in the issues of 
May 29th, and June 12th last—particularly the 
latter. | 

С.А.Н. (Farnborough) asks (1) for a criticism 
of a receiver circuit. (2) If an intervalve transformer, 
2,000 ohms. primary, 20,000 ohms. secondary, could 
be used in his circuit, with a crystal detector and valve 
amplifier. (3) For suggestions as to improvements 
for wireless tele phony reception. (4) To what pur pose 
he can put two ordinary Bell telephone receivers. 

(1) The circuit appears to be correct, but we do 
not understand why you employ 8 pancake coils 
in your plate circuit, apparently not coupled to 
anything. lf you are not using reaction omit 
these altogether, otherwise use the least possible 
inductance to give the required reaction. 

(2) The above circuit is a valve-detecting circuit. 
Consequently, а crystal detector is not required. 
Y our transforiner could be used for a L.F. amplifier, 
with primary in place of telephones. 

(3) We cannot think of any improvements except 
that stated above. 

(4) Use with telephone transformers as described 
in the issue of March. 1920, in place of your present 
high resistance telephones. You will find them 
somewhat insensitive. 


Messrs. Mitchell's; of PFeckham, have asked us 
to announce the names of the winners of their 
“WIT” competition, as per their advertisement 
in our issue of December 25th. The winners are 
Messrs. H. B. Hydes (Liverpool), W. P. Slater 
(Doncaster) and F. Scots (London, N.10), to each 
of whom a valve has been despatched. Consolation 
prizes of a copy of “ Science and Invention " and 
"Radio News" were awarded also to Messrs. 
К. T. Manley (Wimbledon Park). C. W.- Hirst 
(Acton) and H. P. Ford (Beeston). There were 
289 entries for the competition. 


SHARE MARKET REPORT. 


Business in the Wireless Group has shown a slight 


improvement during the last fortnight. Prices as 
we go to press, January 13th, аге :— 
Marconi Ordinary ... .. ... £2-5-0 
ы; Preference .. ... .. £2-2-6 
з Inter. Marine ... ... £1-4-4 
E Canadian 7-6 
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RELAYS AND RECORDERS--I. 


By Рнилр R. Coursey, B.Sc., A.M.I.E.F. 


N the earliest commercial reception of 

wireless messages relays and recording 

apparatus were employed, as detectors 

suitable for telephonic reception had 

not at that time been developed. As 
is now generally well known, the method 
then adopted depended upon the use of a 
coherer type of detector in conjunction with 
a make-and-break relay of similar tvpe to àn 
ordinary telegraph relay, with a Morse tape 
inker as recording instrument. "The suc- 
cessful operation of this chain of mechanism 
by an incoming signal, apart from the question 
of relay sensitivity, necessitates theemployment 
of a detector having a large range of resistance 
variation under the influence of the signal. 
These conditions were complied with by 
coherer type receivers, since their resistance 
was generally greatly diminished under the 
influence of the signal, although there is 
another type of coherer in which the reverse 
action takes place. 

With the discovery and perfecting of the 
crystal and similar contact detectors, the use 
of recording apparatus fell into disuse, since, 
under normal working conditions, neither 
the resistance variations nor the magnitude 
of the currents flowing were suitable for 
operating a relay. Telephonic reception 
also offered the further advantage of aural 
selection of the desired signal from interfering 
signals having other note frequencies. Given 
suitable apparatus, however, this selection 
may be effected by purely electrical means, 


by employing the principles of resonance. 
Ordinary acoustic resonance apparatus may 
also be used. | 

For ordinary reception work using detectors 
of the crystal type the mechanical recording 
of the message is not usually required, as it 
offers little advantages over direct aural 
methods, while bringing in its train certain 
attendant disadvantages. 

The most important application of record- 
ing apparatus for reception is in connection 
with the transmission of wireless messages at 
high speeds—that is, at speeds higher than 
can easily be transcribed directly by hand. 
For this purpose some form of relay, operated 
by the detector, is generally essential, although 
its use «an be dispensed with in some cases. 
For instance, if the output circuit of the 
detector includes some form of galvanometer 
or current indicating instrument of sufficient 
sensitiveness, the signals may be recorded by 
a photographic attachment registering the 
movements of the instrument. Most forms 
of galvanometer of sufficient sensitiveness for 
this purpose, are unsuitable as their natural 
period of vibration is far too long, with the 
result that they take a considerable time to 
reach their reading and to return from it. 
This precludes their use at high speeds. 
There is, however, one form of galvanometer 
which is very suitable for such purposes as 
this—viz., the Einthoven galvanometers, the 
uses of which for such purposes have already 
been referred to in these columns. ‘These 
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Consist essentially of a stretched conducting 
fibre placed in a powerful magnetic field, 
and provided with a powerful optical arrange- 
ment for projecting a much enlarged image 
of the fibre on to a screen, or on to the 
photographic film as required. The current 
to be indicated is passed through the con- 
ducting fibre, and so causes its movement 
by reason of the electro-magnetic reactions 
between the current and the magnetic field. 

As an alternative scheme to photographic- 
ally recording the movements of the galvano- 
meter thread, its image may be projected 
upon a narrow slit in an opaque screen, so 
that when at rest its shadow blocks the opening 
and prevents the passage of light into the space 
beyond—Fig. 1. Behind the slit a selenium 
cell may be placed,* so that when the thread 


Fig. 1. 


moves under the action of a received signal 
current light can pass through the slit S, 
and falling upon the selenium cell M, cause 
its electrical resistance to drop and current to 
flow through the relay R from the battery B, 
and so enabling some recording apparatus 
(such as a Morse inker) to be operated. 
The sluggishness of the selenium is the main 
objection to this method, but with suitable 
apparatus it could probably be worked 
satisfactorily. 

The sensitiveness of these Einthoven 
galvanometers is very great, and some patterns 
will give a measurable deflection with less 
than 0-000000000015 amp.—r.e. less than 
one sixty-thousand-millionth of an ampere— 
so that they are very suitable for use with 
simple crystal contact rectifying detectors, 
employed without polarising ет It is 


* See The Wireless World, 8, page 145, for descrip- 


tion of selenium cells. 
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generally preferable to sacrifice some of the 
available sensitiveness for speed of operation, 
particularly where high-speed reception 1s 
under consideration. 

Brown's amplifying .relay (or “ telephone 
relay ”), although a very sensitive instrument 
that is easily applicable to wireless work, 
does not help much in the problem of record- 
ing high speed signalling, although it has 
proved extremely useful for general recording 
purposes in lecture work and under similar 
conditions. It will not, therefore, be dealt 
with further tn this article. 

Another simple form of recorder that has 
also been used extensively with crystal 
receivers, as well as with more sensitive 
apparatus, is of the “ dictaphone” type, in 
which the incoming signal after detection ts 
passed through a type of telephone receiver 
much in the usual manner, while this instru- 
ment is then used to record the message bv 
impressing it upon a rotating wax cylinder, 
Jugt as ordinary sounds are recorded upon 
such a cylinder in a phonograph, or office 
dictaphone apparatus. Apparatus of this kind 
has been extensively used in practical work. 

As in other branches of wireless work, 
the thermionic tube, or triode valve, has 
indeed revolutionised the treatment of the 
problems of recording wireless signals, as 
apart from its use as an amplifier it has other 
and more direct applications to the subject 
in hand. 

- Thus, taking the case of a simple detecting 
valve, the receipt of a signal will vary the mean 
plate current through the valve, so that if 
an appropriate relay can be arranged to 
operate with this variation recording becomes 
possible. The main difficulty that is met 
with arises from the relatively large steadv 
plate current, which flows permanently 
through the relay, and upon which the 
variations are impressed. This steady current 
will often obliterate the effect of the variations 
unless special means are provided for balancing 
it. The use of a differential relay provides 
one solution, as indicated in Fig. 2. In 
this diagram, the thermionic valve V is shown 
connected to a receiving aerial A, and 
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earth E and to the receiver unit L L,C, in 
the usual manner, a grid condenser C, and 
leak R, being inserted in the grid circuit. 
‘The plate circuit is completed through one- 
half of the winding of the relay R, the con- 
nection of the plate battery B, being made 
to the centre of the winding as shown. 
An auxiliary circuit is made up through the 
second half of the relay winding, so as to 
include a high resistance R,, which should 
be given a value approximately equal to the 
normal internal, or plate-filament, resistance 
of the valve.t It will be found necessary to 
adjust R, to achieve the desired balance 


in that it is not necessary to employ any special 
form of relay having a differential winding, 
as the balancing-out of the normal plate 
current is effected externally to the relay. 
For this purpose a resistance Ra of about the 
same value as R, in Fig. 2, is joined between 
the positive terminal of the plate battery B,, 
and the anode of the valve. When the normal : 
plate current is flowing, the potential of the 
point X will therefore, be approximately 
midway between the potentials of the points 
Y and Z, at the ends of the plate battery, 
so that by connecting a potentiometer re- 
sistance Rg across the plate battery, a point 


Fig. 2. 


when the valve is joined up and the normal 
plate current flowing. The relay contacts 
should be joined to a local circuit containing 
some form of recording apparatus. When 
using the connections shown in this figure, 
the receipt of a signal will usually cause a 
decrease in the normal plate current, causing 
the currents through the two halves of the 
relay windings to no longer balance, so that 
the relay tongue moves over to close the local 
contact. The “bias” of the relay should 
be adjusted so that this decrease of plate 
current will cause the tongue to move in 
the proper direction to close the local contact. 
A grid potentiometer P is usually required 
to obtain the best results. 

An alternative arrangement is shown in 
Fig. 3. This one possesses some advantages 


1 The requisite value for R, will thus be of the 
order of 20,000 ohms.—depending, of course, upon 
the type of valve in use. 


Fig. 3. 


Fig. 4. 


can be found on it where the potential of the 
slider is the same as that of the point X, 
with the result that no current will then be 
flowing through the relay К. On the receipt 
of a signal the plate current will change, 
causing a variation of the potential of the 
point X, with the consequent passage of a 
current through the windings of the relay, 
causing a signal to be registered on the attached 
recording apparatus. 

As a matter of fact this system of resistances 
really constitutes a Wheatstone bridge, the plate- 
filament resistance of the valve constituting one 
arm, the resistance R, forming a second, and 
the two parts of R, the third and fourth, 
as may perhaps be made clearer by Fig. 4, 
where these resistances are arranged in the 
conventional manner of a bridge. 

This arrangement forms part of a very 
low-frequency amplifier due to A. Blondel, 
to which further reference will be made in a 
second instalment of this article. 
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NOTES ON THE CONSTRUCTION 
OF A TUNER AND AMPLIFIER 


Ву L. H. Manse it. 


OME of the “ Gadgets" employed 
during the manufacture 
apparatus may be of use to others. 
I will therefore first describe a method 


which I used in the manufacture of 


studs for inductance switches, potentiometers, 


etc. These little articles entail a considerable 


expenditure of time and patience to turn up in 


the normal way, and the method in which this 


was overcome is as follows. I obtained a 
quantity of 2 B.A. commercial cheese-headed 


screws, 1 inch long. Having made a small face- 


plate toscrew on the nose of the lathe, I next 
marked out and drilled a circle of holes, in 
the same way as would be done in an ebonite 
lid for one of these switches. The 2 B.A. 


| Fig. 1. Type of variable condenser used in C.W. 


and Spark Receiver. 


screws were then placed in the holes and 
clamped down flat by screwing up their 
respective nuts on the back of the face-plate— 
the scheme will be easily followed by reference 
to Fig. 1. “The face-plate was then mounted 
on the lathe head, and a couple of cuts taken 
across the face of the circle of screws, thus 
taking the screwdriver slots right out and 
leaving all the studs exactly the same height. 
This makes for the smooth working of the 
switch handle. In this way a huge number 
of studs can be turned out in a very short time. 


of my 


Incidentally, this face-plate makes an excellent 
jig for the subsequent drilling of holes in the 
ebonite top. A considerable amount of time 
is saved if there are two or three such switches 
to be made. The “jig” should be located 
by means of the centre hole, a special plug 
being used for this, as shown in Fig. 2. 


Diam то Suir CewurRE Hos ; 


[|| 
| 


Same. AS MaAwpREL Nose. 


Fig. 2. 


The aerial tuning condenser of tuner 
(see Fig. 3) is of the Marconi double capacity 
type, 0:0025 mfds. “The vanes are cut from 
10 mil. zinc sheet, with a small margin left 
all round for trimming up. To finish, they 
are clamped between two pieces of j^ thick 
sheet brass, which is also cut to approximate 
shape. When tightened up in the vice jaws, 
the zinc plates will be found to press into a 
solid block of metal, and it is an easy matter 
to file them to the correct size and contour, 
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using a smooth file, and watching carefully 
to see that particles of metal do not lodge in 
the file teeth. Whilst under pressure the 
vanes are drilled for the securing screws, which 
аге 4 В.А. "The dielectric of mica, 12 mils. 


Fij.4 


thick, and distance washers are 14 gauge. 
Using the gauge of zinc before specified, this 
will give a nice smoothly working condenser 

It is a heart-breaking job making the 
distance washers separately. If, however, 

access can be had to a lathe, procure some 
~ 14 gauge copper washers with the correct 
size of centre hole, and string them on a 
small mild steel mandrel held in the lathe 
chuck. Clamp them with a nut on the end 
of the mandrel and steady by bringing the 
lathe back centre up to it (see Fig. 4). 
Then, taking comparatively light cuts the 
washers can be turned down to required size. 
This method makes quite a “ posch " job of 
the finished article, both as regards accuracy 


г" 


Fig b. 


and appearance. The variable condenser 
used in the amplifier (see Fig. 1), is made of 
the same materials, and made by the same 
processes, with the exception that it has an 
air dielectric and is of single capacity type. 
When making this I had a good deal of diff- 
culty in turning out the vanes with a true 
flat finish. The difficulty was, however, 
finally overcome by clamping the vanes, after 
filing and drilling, between two pieces of 
]-inch steel plate, and playing a blow lamp on 
the outside of the steel plates. Considerable 
care must be exercised when doing this, as 
it is essential that too much heat is not applied, 
or there will be trouble. Once they have 


Fig. 6. 


got nicely hot, put on further pressure and 
then allow to cool, they will come out 
beautifully flat. “The spindle of this condenser 
works in a plain brass bush at the top, and 
has its lower end drilled to rest on the coned 
end of an upturned brass screw, from which 
contact is taken. This permits adjustment 
to be made when assembling, so that moving 
parts are quite clear. A switch is provided 
for placing the’ aerial tuning condenser in 
series or parallel for short or long wave 
reception. | 

'The values of all components used in the 
set are as below. The tuner is particularly 
successful, and I shall be pleased to give 
further particulars to any reader requiring 
them. The aerial tuning condenser has a 


maximum capacity of 0:0025 mfd. Bill 
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condenser C.C.C., 0:0003 mfd., aerial tuning 
inductance 600 mhys. wound with 22 D.C.C. 
closed circuit inductance, 600 mhys. wound 
with No. 28 D.S.C., each are brought off to 
a rotary switch of 16 studs. А carborundum 
detector is used, the potentiometer, 250 ohm, 
can be seen in the centre at back of tuner. 
Terminals are provided for extra detector 
and valve. I am at present using it with a 
circuit for reception of C.W. and spark signals, 
simultaneously. The aerial is double wire, 
each wire 65 feet long on spreaders 5 feet 
apart. Height is about 18 feet at the house 
end and 48 feet at the mast end. Using 
single valve circuit, above mentioned, I get 


THE WIRELESS WORLD 


Cioseo Сасшт 


Fig. 7. 
F.L. faint but readable with aerial and earth 
disconnected. Fig. 5 shows the C.W. re- 


ceiver and amplifier, and Figs. 6 and 7 the 
tuner and amplifier circuits respectivelv. 


AN AMATEUR STATION 


The photograph shown here represents the 
station of Mr. J. F. Bruce, at Hounslow. 

The apparatus is nearly all home made 
and the station has a very considerable range. 
With one valve magnification telephony from 
aeroplanes in France and the Channel Isles has 
been clearly heard. NSS can be read with two 


magnifications. The aerial is horizontal © L” 
type and is only 50 ft. long by 20 ft. 
high. 

An examination of the photograph will 
show that a great deal of labour and skill were 
required in the manufacture of the apparatus 
depicted. 
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NOTES AND NEWS 


Long Distance Reception.—Mr. J. Kenneth 
Hele, of Plymouth, has written to.us that he has 
been successful in receiving messages from the 
station at Bandoeng (Dutch East Indies). 

This reception was not due to a “freak night," 
as the performance was repeated regularly every 
evening for a week, and on occasions the station 
had to be read through bad atmospherics. 

The distance from Bandoeng to Plymouth 
must be about 9,000 miles, so that this achievement 
probably constitutes & record for amateurs in this 
country. 

We understand that Bandoeng has been read 
by certain amateurs in Holland. Mr. J. Kenneth 
Hele has given us sufficient proofs to substantiate 
his claim. 

Award to M. Léon Bouthillon.—M. Léon 
Bouthillon has been awarded the Hébert prize, 
by the Paris Academy of Sciences for his work 
and publications on wireless telegraphy. 

Receiving Wireless Signals by Sense of 
Taste.—A Paper presented to the Institute of 
Radio Engineers, New York, by Messrs. A. N. 
Goldsmith and E. T. Dickey, was intended to 
describe the tests made to determine the feasibility 
of Mr. A. A. Isbell's suggestion, that under certain 
operating conditions, it might be better to make use 
of the operator's sense of taste rather than his sense 
of hearing. The results of the tests go to prove 
that it is possible to read signals by the sense of 
taste if the speed is not great (say, five to ten words 
per minute). When the speed was increased the 
taste sense became confused, and the same effect 
was produced when interference from strays or 
other signals took place. 

The K.D.K.F. Distress Signal.— In the United 
States it is proposed to make use of the letters 
K.D.K.F., as a distress signal, taking precedence 
next after the S.O.S. signal, the new letters serving 
to indicate that individual life is in danger and that 
assistance is required. 

The '' Radio Review.''—With the new volume 
of The Radio Review several improvements have 
been introduced, with the object, firstly, of making 
the journal of greater interest and usefulness to 
its present readers, and, secondly, by broadening 
the scope of the articles published, to appeal to a 
wider circle of readers. Articles of a more general 
and less mathematical character will be included 


without modifying, іп any way, the comprehensive ` 


policy of the journal, which is one of its 
characteristics. Ап article in the January number, 
entitled “ Тһе Heterodyne Method of Wireless 
Reception, its Advantages and its Future," by 
M. Marius Latour, is of special interest to the general 
wireless enthusiast. 

Amateur Call Signs.—2AX is the call sign of 
the station belonging to Mr. G. Sutton, A.M.I.E.E., 
18, Melford Road, S.E.22. 

2JH, power 10 watts, wavelength 180 metres 
(C.W. and telephony), belongs to Mr. C. A. Bar- 
rand's station at Stefano, Willington Street, Slough. 
The hours of working are 1600 to 1700, and 
2000 to 2100. 

2JN is the experimental station (C.W. and 
telephony) of Mr. H. B. Burdekin (chairman of the 


Rugby and District Wireless Club), Bilton, Rugby. 
Hours of working are 2000 to 2200, Saturdays 
and Sundays, 1500 to 1600 and 1700 to 1800, 
power 10 watts and wavelength 180 metres. 
Messrs P. H. Dorté and K. A. Lindsay are the 
joint owners of an amateur station, having call 
letters 2JB. The address is Roberts House, 
Downside School, Stratton-on-the-Fosse, near Bath. 

Synchronising Clocks by Wireless.— In our 
Notes and News column in the January 5th issue 
we referred to the wireless time signals received at 
the Huddersfield Tramway Offices for checking the 
clocks from the Eiffel Tower time signals. 

Mr. P. W. H. Taylor, of Harvey Institute, 
Barnsley, now informs us that as long ago as 1013 
Major Barker, Borough Electrical Engineer, installed 
there а system of synchronous clocks, taking the 
time direct from Eiffel Tower. The system resumed 
operation as soon as the war restrictions to the use 
of wireless were withdrawn. 

An Amateur Set.— The photograph reproduced 
here shows the amateur set belonging to Mr. W. C. 
Gosheron, of King's Arms Hotel, Peckham Rye, 
S.E.15. 

The owner does not claim to have made all the 
apparatus. As сап be seen from the picture some 
of the instruments are recognisable as Government 
Disposal gear. 


Mr. Gosheron is a member of the Wireless and 
Experimental Association, and a demonstration of 
his set was given at the meeting of the Club held 
on January 19th. 
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MORSE PRINTING OF WIRELESS 
SIGNALS 


B. S. T. WALLACE. 


T is remarkable that one hears little 

from even the most progressive wireless 

societies of the recording of Morse wireless 

signals. This is a comparatively simple 

matter, and even valves are not essential 
for the purpose. 

Every club of standing should have its 
Morse recorder. Many clever experimenters 
suffer the handicap of being unable to read 
Morse with facility and certainty, and, 
consequently, have but a vague idea of the 
identity of many of the stations they hear. 
This disability is greatly aggravated by the 
similarity in sound of the increasing multitude 
of C.W. stations. It is even necessary for 
the expert, or, as one club recently referred 
to him, “ 30 word a minute man,” to watch 
some of these stations closely for a long time 
to ascertain their identity. 

How much more interesting would be 
the irksome learning of Morse, if, as well 
as listening to the sound in the reccivers, 
the operator could check his reading with 
the dots and dashes on a running tape! 
The printed record can be used over and 
over again amongst the beginners to familiarise 
them with the Morse symbols and procedure 
of the various stations. | 

Any form of Morse inker сап be used. 

The most important and critical item in 
a recording scheme is the contact relay to 
close the local circuit that operates the printer. 
This relay should respond readily to 0:3 
milliamps or less, except for very strong 
signals when there ts no difficulty in obtaining 
a working current of 0-5 milliamps or more. 

‘The arrangement to be described is not 
operated by valves, and so far as spark signals 
go, сап be worked on crystal circuits in 
conjunction with microphone relays. It 
is equally at home on a valve magnifier. 
For C.W., one valve, using two microphone 
relays as amplifier, gives quite satisfactory 
results. | 


For amplification I prefer the relavs. 
They cost practically nothing to run, do not 
wear out, and one does not experience that 
haunting fear of the last ampere oozing out 
of the accumulators of a three-valve amplifier 
at a critical moment. Four dry cells, giving 
6 volts with a current of 20 milliamps, 
supply the two relays for months. 

Microphone relays are not foolproof, but 
to anyone with average electrical intelligence 
they are easy to adjust and remain perfectly 
constant and reliable for an indefinite period. 
'They also respond remarkably well to the 
high pitch obtainable with C.W. notes. 

Where an unlimited supply of filament 
current is available, and a new valve can be 
had for the asking, this means of amplification 
Is preferable. 

The principle of this method of recording 
lies in the conversion of the telephone signals 
into a simple direct current, for operating a 
D.C. contact relay. 

The wireless part of the apparatus is quite 
independent of the printing circuit, so 
I will only describe in detail the printing 
circuit, shown in Fig. 1, as it is taken from the 
output terminals of the valve or microphone 
amplifer. 

The mechanical contact relay used to 
operate the printer is a single contact telephone 
call instrument, rewound from 100 to 2,000 


- ohms., and polarised by an external magnet 


to increase its sensitiveness. It responds to 
0-25 milliamps, whereas originally it required 
nearly 3 пиШат.  ~ 

Having increased the received signal 
strength by means of valve amplifiers ог 
microphone relays, it 1s necessary to Convert 
them so that a direct current passes through 
the relay every time a signal arrives. 

Now the current delivered from a micro- 
phone relay is a permanent one, made pulsating 
when a signal passes. The current in the 
plate circuit of a valve amplifier is a permanent 
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one, varied by the passing signal. Both these rectifier, thus converting it into a current 


currents are unsuitable for operating the 
contact relay. 

The: fluctuations, in either instance, 
consequent upon the passing of a signal, 
must first be converted into a truly alternating 
current by means ofa transformer. 

This transformer can be of similar design 
to the various valve audio-frequency trans- 
formers, but the respective windings must 
be suited to the circuits in which they are 
placed. The primary, if used on the local 
circuit of a microphone relay should be 
about 400 ohms, for the plate circuit of a 
valve amplifier it can be as high as 10,000 
ohms, and should not be less than 2,000 ohms 
When used in the plate circuit of a valve a 
condenser of 0-003 mfs. (the usual telephone 
condenser) is placed across it. The secondary 
should have a resistance of 2,000 ohms. 

These primary and secondary values can 
be varied within fairly wide limits without 
serious loss of efficiency, and most 
experimenters will be able to put their 
hand on a transformer suitable for the purpose. 

"Thealternating current from the secondary, 
being of too high a frequency to operate a 
contact relay, is passed through a carborundum 


suitable for the purpose required. 

This rectifier is identical with an ordinary 
carborundum detector minus a potentio- 
meter. The latter is not required owing 
to the comparatively large currents employed, 
and, if used, is likely to cause trouble by 
passing a permanent current through the 
relay. What may be a surprise to many 
is the fact that this carborundum rectifier 
will pass 2 milliamps and yet remain perfectly 
constant and stable for an indefinite period. 


MICROPHONE 
AMPLIFIER 


ALTERNATIVE 
VALVE AMPLIFIER 


Fig. 1. 


Of course, a rectifying valve can be used in 
its place, but it is a quite unnecessary com- 
plication without compensating advantages 
of any kind. 

The relay must be shunted with a condenser, 
the value of which will vary with the resistance 
of the former. 


A good general value is 
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2 mfds., but with relays of very high resistance Of course, the telephone receivers can be 
this can be reduced to 0-5 mfs. used simultaneously by joining them across 
The resulting signal, even with a rough the primary of the transformer. | 
spark, is turned into a clean dot and If a polarised relay is used it must be joined | 

dash. for correct polarity. 

It is necessary to place a shunt across any The Morse slip shown in Fig. 2 was printed 
instrument in the local circuit to prevent all in London ona single wire aerial, 100' long and i 
trace of sparking at the relay contacts or in- 25’ high. "There has been no difficulty in | 
ductive reaction on the wireless circuit. printing such stations as Paris, Poldhu, | 
This shunt should.be a non-inductive resistance Nauen, Carnarvon, Lyons, Hanover, etc. 
of a value not less than 5 times the resistance A recent news message of 444 words from | 

of the instrument across which it is emploved. Lyons was printed without a blemish, and | 
= A printer of 100 ohms, for instance, will the Paris time signals and scientific dots are 


require a shunt of 500 ohms or more. shown to perfection on slip. | 
Under some circumstances a 2 mfds. con- The occasional spasms of automatic working 

denser can be employed as a shunt for this ир to 40 or 50 words a minute, that are in- | 

same purpose. dulged in by some of the big stations can also | 
' . When first setting up the printing circuit be printed by this means, provided the Morse 
it is advisable to experiment first with a low — inker can be accelerated to that speed. Above 
reading milliamp meter in place of a relay, this rate a high speed Wheatstone receiver 
not forgetting to put a 2 mfds. condenser across wil) be required, and it will not belong before 
it. the 100-word a minute standard will be the 


A testing buzzer should readily give a rule, rather than the exception, with long 
steady deflection round about ] milliamp. distance work. 


AN AMATEUR STATION IN LEICESTER 


We reproduce here a picture of the amateur 
station belonging to Mr. Cyril T. Atkinson, 
Vice-President of the Leicestershire Radio 
Society. On the extreme left of the table is 
the valve amplifier-detector. In the centre 
are the tuners; a small tubular one (top) for 
wavelengths up to 1,500 metres, and a honey- 
comb coil set (below) for wavelengths from 
1,400 to 20,000 metres. In front of the 
tuners are the variable tuning condensers. 
A 10 watt transmitting set is seen on the left. 
Very good signals have been heard on crystal 
sets at a distance of 5 miles. La 


The call signal of this station is 2CZ. 
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PHOTOGRAPHING WIRELESS 
APPARATUS 


Ву D. Cuanrzs. 


(Photographer to Marcont's Wireless Telegraph Co., Ltd.) 


HERE must be many successful 
designers of wireless apparatus 
who make photographic records 
of their inventions. — Among 
these there are probably few 
who will be averse from reading some 
hints intended to assist them in obtaining 
satisfactory results. It has been the fate of 
the writer to photograph difficult subjects 
in general for over twenty years, and wireless 
instruments in particular for some time past, 
and he has not found these latter by any 
means the easiest sort of thing to render 
to advantage in photographs. “Those who 
use a camera only occasionally will get the 
best results by avoiding methods which 
introduce complications to the already complex 
problem, for example, of black concave 
details in close proximity to convex white 
ones, polished and lacquered metal, and glass 
bulbs, all contained in a single instrument. 

Most professional work is sent out with a 
white background to the apparatus, but this 
alone introduces difficulties, and is best 
avoided. А sheet of plain paper or cloth 
hung up at some distance behind the object 
is the best sort of background. The colour 
Is immaterial, but something neither very 
light nor very dark should be chósen. A 
window-blind is very suitable, but if the 
only thing available has creases in it that does 
not matter, as exposures are usually long, and 
if the background is moved either continuously 
or intermittently during that time, the result 
will be a nice even tint. 

The “lighting ” subjects is of 
paramount importance. An object con- 
taining deep hollows obviously should not 
be photographed out-doors where the light 
comes mainly from above, causing the hollows 
to be rendered as dark, almost detailless, 
shadows. If no other lighting is available 
for this type of subject some sheets of news- 


of 


paper laid flat between object and camera 
will reflect a lot of light into the shadows, 
and still more can be introduced by means of 
a mirror kept moving during exposure. 
In any сазе саге should be taken 
that images of such reflectors or other 
adjacent objects of light tint do not show in 
the photograph. To an observant eye they 
can be seen in the subject before photograph- 
ing, generally in polished surfaces which act 
simply as mirrors. | 

It is useless to stand beside the camera іп 
order to judge of the lighting, or to observe 
whether surrounding objects are likely to 
show in the result, and the image on the 
ground-glass is often hardly brilliant enough 
to recognise easily all these things. "The 
proper method is, first of all, to get the 
camera roughly focussed and then to remove 
the lens and open the focussing-screen, so 
that one can look right through the camera 
at the objects to be photographed. A little 
study will then discover any objectionable 
details in the lighting. It comes as a 
surprise sometimes how objects in all sorts 
of positions will be reflected in polished parts. 

A clothes-horse or three-fold screen, placed 
around the back and two sides of the instru- 
ment with some cloth of a plain colour hung 
over, will cut off much unwanted light. A 
room with lofty windows is undoubtedly the 
best place to photograph such objects as we 
are considering. It is best to cover the 
windows with muslin or tissue-paper. This 
might be thought to increase exposures, 
but, as a matter of fact, it does not, as it 
diffuses the light, and while softening it 
generally, throws a little more into the 
shadows, so that a more even result is secured. 

In the case of an instrument in the form of 
a box having a number of projections, it is 
far easier to take elevation and plan views 
separately, than to make one photograph 
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showing the apparatus in perspective, for 
several reasons, which space hardly permits 
of explaining. “The same applies to interior 
and exterior views. A plan view is made 
by the simple expedient of placing the box on 
its side so that the top faces the camera. It 
Is by no means difficult to get the instrument 
absolutely square to the camera so that the 
rectangular top of a box will be rendered 
as such, and not as a quadrilateral of uncertain 
shape. At the same time it is not a thing 
that can be done in a violent hurry. If the 
camera is one with a flat base permitting 
of its being temporarily screwed on top of a 
box it makes things easier, but a tripod can 
be employed by standing it on a mat and the 
camera carefully levelled by means of a spirit 
level. Once adjusted, the camera can be 
moved about on a reasonably level floor, as 
required, simply by sliding the mat. The 
back of the camera must be quite vertical 
and the uprights of the object to be photo- 
graphed also. If the camera is on a box 
standing on a table and the instrument on 
another, it becomes a simple matter to arrange 
the two boxes square with one another at 
any distance. With a tripod in use it is 
almost, but not quite, as easy. Having 
roughly focussed to the size required and 
centred the image on the focussing-screen, 
find the centre of the object where it rests 
on its support and push a pin into the box on 
which it stands, Fig. 1. Then get a yard- 
stick or piece of string and measure the two 
lines A-B, C-D, turning the subject about 
the pin until these two lines are equal. The 
Instrument will then be square with the 
camera. 


Fig. l. 

Perspective views of instruments involve 
not only increased difficulty as regards the 
points already dwelt upon, but also to a very 
marked extent show the apparent distortion 
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due to the use of a lens, whose focal length 
is of the usual proportion to the size of the 
plate, and, therefore, short for this work. 
This may be overcome by using the one 
element of the lens only, which will be of 
much longer focal length than the complete 
lens. “This will entail the use of a very long 
extension to the camera, and if this is in- 
sufficient an extension box can be improvised. 

It is very useful to know how to calculate 
beforehand the approximate distance from 
the object to the lens, and, again, from the 
lens to the plate, in any given case. “These 
figures enable one to save a lot of time in 
the preliminaries of setting up the camera, 
and in determining whether the extension 
of the latter is sufficient to permit of photo- 
graphing small articles at close quarters. 
The calculations necessary to obtain these 
particulars are of the simplest possible character 
and have been published, in a form very easy 
to memorise, by Mr. George E. Brown, 
Editor of the British Journal of Photography. 
It is necessary to know the focal length of 
the lens fairly approximately. This is the 
distance between the stop or “ diaphragm " 
of the lens and the plate, whena very distant 
object—say a church  weathercock—is 
focussed on. 


Fig. 2. 


'The method involves imagining the lens 
to be the centre of a bar measuring two focal 
lengths, that is to say, we suppose the bar to 
project into the camera towards the plate for 
one focal length, and also forward towards 
the subject the same distance, Fig. 2. "The 
onlv thing to do, then, is to measure the 
longest dimension of the object to be photo- 
graphed, and to divide it by the avaialble 
length of the plate in use ; for instance, an 
object 18" long is to be photographed on a 
half-plate. The longest side of the plate 
measures 6", leaving a little margin at each 


end. The 18" of the object divided bv 
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the 6" of the plate gives З as the result, 
which is called the “ratio.” "This ratio 
represents the number of focal lengths in 
front of the bar to the subject, as well as the 
fraction of a focal length between the bar 
and the plate. See Fig. 3. 


BAR TO SUBJECT, R FOCAL LENGTHS 


\ 
` [| 
* — -BAR TO[PLATE, А FOCAL LENGTHS 


where Fig. 3. 


D — Longest dimension of subject. 
d— Available length of plate. 


T- Ratio— R. 


Taking the example quoted above of a 
ratio of 3, and using a half-plate lens of 9" 
focus, the distances will be as follows :— 

| Focallength (bar) - 9" 
po Focal lengths - 3" 


Lens to plate - | 


Camera extension. - 12" 


„1 Focal length (bar)- 9” 
; 3 Focal lengths - 27” 
Lens to object - 


Total distance- - 36" 

Although the question of exposure has 
been left to the last it is by no means because 
it is relatively unimportant. "The old dictum 
that “ Exposure is half the battle," is never 
truer than in photographing objects with 
such a long “ range of gradation,” as is found 
in wireless apparatus, and there is no surer 
way of estimating correct exposure than by 


TRANSATLANTIC 


the use of an exposure meter, modifying the 
result by factors given in the following table. 
The meter is placed against the object 
facing the light and the normal exposure 
read off for an ordinary subject, with the 
stop it is intended to use. 

Dark objects of wood, metal, or 


ebonite, with no deep hollows- x3 
Dark objects with deep hollows, 

well lit - - - - - х4 
When the camera has to be used 

very close to the object - - х2 
When using one element of the 

lens only (usually) - - - х4 


A plate correctly exposed should develop 
in a soft-working developer, such as “ Azol," 
in three or four minutes, at a temperature of 
about 70?F. By adhering to standard times 
and temperature of developer, and exposing 
by meter, errors will be diminished and 
improvement in results rapidly acquired. 
My insistence on "scientific" methods 
will be understood when I state that two 
successive exposures views of the same 
instrument taken quite recently by the light 
from the same window and with the same 
camera, lens and plate, required three hours 
and nine minutes respectively, and both 
resulted in first-rate negatives. The great 
difference was due partly to the use of a 
smaller aperture in the lens, in conjunction 
with a change in the weather, but such 
divergence could not have been estimated 
successfully by guesswork, as there is far 
less “latitude” in this kind of photography 


than in most other branches. 


AMATEUR TESTS 


Full particulars of these tests and the form in which results are to 


be forwarded to the judges have been communicated, through the 


post, to those interested. 


The results will be published in these columns as early as possible. 
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Wireless Society of London. 

At the meeting ofthe above Society held at the 
Royal Societ y;of Arts, at 8 o'clock on January 27th, 
a Paper was read by Lieut. Ducan Sinclair, R.A.F. 
on ''The Wireless Stations of the British Com- 
mercial Airways." The Paper was very fully 
illustrated. A full report of the meeting and Paper 
will appear in the next issue of The Wireless World. 
During the meeting ап illuminated address was 
presented to the retiring president, Mr. А. A. 
Campbell Swinton. 


Sheffield апа District Wireless Society. 

(Affiliated with the Wireless Society of London.) 

* Тһе Design of a Panel Tuner" was the title 
of а Paper read before the members of the Sheffield 
and District Wireless Society on January 7th, 
by the Hon. Secretary, Mr. Leonard H. Crowther, 
A. M.I.E.E. 

The various component parts of the complete 
receiving set were described in detail. formule 
being given for the calculation of the necessary 
inductance and capacity corresponding to the wave- 
length range required. Full particulars of a 
wireless roceiving tuner, designed and constructed 
bv the lecturer, and having a wavelength range 
of 600 to 3,500 metres, were given. the data being 
supplemented by a splendid series of lantern 
slides. 


є 


The above photograph was taken on the occasion of a 
dance held recently. The music was received by 
wireless telephone. 


At the close of the Paper, questions were invited, 
and a keen discussion followed, the lecturer after- 
wards successfully demonstrating the capabilities 
of the actual tuner itself, which was coupled to the 
Society's aerial, by receiving loud signals from the 
many British and Continental Wireless Stations. 


Derby Wireless Club. 

(Affiliated with the Wireless Society of London.) 

The tenth Annual General Meeting was held at 
95, Canal Street, Derby, Tuesday, January 4th, 
1921, Mr. S. С. Taylor in the chair. 

The minutes of the last annual general meeting 
were read and confirmed. 

А statement of accounts, duly audited, for the 


year ending December 31st, 1920, was submitted 
by the Hon. Treasurer and approved. 

The following officers were re-elected for 1921 :— 
President, F. W. Shurlock, B.A., D.Sc.; Vice- 
President, T. P. Wilmshurst, M.I.E.E.; Chairman, 
S. G. Taylor; Hon. Secretary and Treasurer, 
W. L. Bemrose ; Librarian, J. Lowe. The following 
Committee was elected :—A. T. Lee, E. V. R. 
Martin, J. W. Downes, А. N. McInnes, B.A., 
E. F. Clarke, E. S. Huson. 

The Chairman reviewed the Club’s achievements 
during the past year, mentioning the greatly 
increased receiving ranges now common ; the difti. 
culties of H.T. supply for valves, local transmitting 
stations, etc., etc. Regret was expressed at the 
poor attendance of members at recent meetings. 
A programme for future meetings was drawn up 
aud hope was expressed that there would be a 
good attendance in future. 

The Amateur Transatlantic Experiments were 
discussed, and it was decided that the Secretary 
should ascertain names of members wishing to 
take part. 

Arrangements were made for а visit of members 
of the N.S. Railway Radio Club on January 15th 

The meeting concluded with & vote of thanks to 
the Chairman. 

The Committee will be pleased to receive sugges- 
tions or to hear from any member who is willing 
to read & paper at a meeting of the Club. 

Will members please note that subscriptions 
(5s.) are now due for 1921, and should be paid to 
the Hon. Treasurer. 

Any changes of address, etc., should be notified 
to the Hon. Secretary, Capt. W. Bemrose, Little- 
over Hill, Derby. 


The Halifax Wireless Club. 

(A ffl iated with the Wireless Society of London.) 

The last lecture of the above Club was а very 
excellent one delivered by Mr. W. A. Ward, of the 
Sheffield Society. Mr. Ward had prepared lantern 
slides descriptive of the various circuits he outlined, 
and his remarks were very helpful. А demonstra- 
tion of Telephony was a feature of the evening. 

On December 22nd our Secretary (Mr. H. L. 
Pemberton) gave а short instructive lecture on 
tuning, and initiated some of our less experienced 
members into the art of working the various 
instruments comprising the Club set. At a later 
stage of the evening light refreshments were served, 
through the generosity of the Officers and Com- 
mittee, and the evening gradually developed into 
а social function. Opportunity was taken at this 
meeting to make a presentation of a silver cigarette 
case, suitably engraved, to Mr. Pemberton, in 
appreciation of his work as Secretary since the 
formation of the Club. Our President (Mr. Walter 
Emmott, M.I.E.E., МІ.С.Е., M.I.Cons.E.) made 
the presentation after an amusing speech, to which 
Mr. Pemberton responded. 

On Christmas Eve, the Club’s transmitter was 
in operation, and a suitable musical programme 
was sent out to our members, a large number of 
whom have receiving sets, and they, along with 
many other gentlemen in the surrounding towns 
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and villages, spent а very novel and enjoyable 
Christmas Eve. We hear of one Christmas party 
of twenty or more people who thoroughly enjoyed 
an hour of our music through the agency of a 3-valve 
‚ amplifier and loud speaker. 

Acting Seeretary, Louis J. Wood, Clare Hall, 
Halifax. 


Three Towns' Wireless and Model 
Engineering Club. 

(Affiliated with the Wireless Society of London.) 

At the meeting of the above Club, on January 
12th, a Paper was read by Mr. Graves on ** Accumu- 
lators." The Paper dealt very thoroughly with the 
theorv, chemistry, manufacture and care of storage 
cells. Particularly valuable to the amateur was the 
latter part of the Paper which dealt exhaustively 
with the charging, discharging &nd precautions 
necessary to avoid sulphating, buckling of plates 
and disintegrating of the plates. The discussion 
which followed showed how the Paper had appealed 
to the audience. 


E uis а. 
A Club ** Field Day:" 


Full particulars of the Club will be glaély fur- 
nished by the Hon. Secretary, Mr. G. H. Lock, 9, 
Ryder Road, Stoke, Devonport. 


Burton Wireless Club. 

( Affiliated with the Wireless Society of London.) 

The fortnightly meeting of the Burton Wireless 
Club was held on Friday evening, January l4th, 
Mr. F. V. A. Smith presiding. 

A letter was read from the Hon. Secretary to the 
North Staffs. Electrical Department Wireless 
Society, Stoke-on-Trent, thanking the Club for the 
excellent facilities afforded them on the occasion of 
their recent visit to Burton. 

At the last meeting of the Club, early in Decem- 
ber, it was decided that the programme of lectures 
be varied во as to include an occasional Jecture on 
other branches of science and engineering. 

The first Jecture under this new policy was given 
at the meeting on January 14th, by Mr. L. G. A. 
Sims, on ** Electricity (as opposed to Steam) as the 
Universal Traction Medium of the Future." The 
lectuge was very interesting. and aroused consider- 
able discussion. | 


North Middlesex Wireless Club. 

(A ffilsated with the Wireless Society of London.) 

The usual fortnightly meeting of the Club was 
held on Wednesday, January 12th, at Shaftesbury 
Hall, Bowes Park, the President being in the chair. 
After the usual formal business the chairman called 
on Mr. Griffiths to read his Paper on ** The Resistance 
Amplifier." 

Mr. Griffiths had provided himself with a number 
of boldly drawn diagrams, which he fixed in 
prominent positions. The lecturer drew attention 
to the importance of allowing for the volt drop in 
the resistance in series with the valve, when 
calculating the voltage required for the H.T. 
battery. Another point of importance was the 
effect of capacity between the electrodes and leads 
of the valves. Particularly interesting was the 
diagram of Mr. L. B. Turner's kallirotron circuit 
for resistance amplifiers. 


Newcastle and District Amateur Wireless 
Association. 

(Affiliated with the Wireless Society of London.) 

The Society held its last meeting for 1920 on 
Decemter 19th, when the usual programme was 
adhered to. The Secretary gave an outline of the 
financial condition of the Club. There was £6 17s. 6d. 
cash in hand to begin the New Year. The first 
meeting of this year was held on Monday, January 
2nd. Mr. Dixon, of Rowlands Gill. gave а demon- 
stration and description of a 3-valve receiver 
complete with honeycomb tuning coils. Satisfactory 
signals were received with this set on all waves 
between 600 and 20,000 metres. 

At the meeting of January 10th an extremely 
interesting demonstration and description was 
given of a captured German 3-valve amplifier, 
fitted with D.R.P. valves and barratters in each 
filament circuit. Signals received with this set 
were not quite as good as with British models, in 
spite of the elaborate design of the instrument in 
question. 

Club meetings will continue every Monday 
evening at the Wireless School, Eldon Square, 
Newcastle. Applications for membership to te 
forwarded to the Secretary, Mr. Colin Bain, 51, 
Grainger Street, Newcastle-on-Tyne. 


Preston Scientific Society, Wireless 
Section. 

(Affiliated with the Wireless Society of London.) 

At our last meeting, on Monday the 10th inst., 
our Vice-Chairman (Mr. W. Paddock) gave a very 
interesting lecture on the valve as used in wireless 
telephony, and concluded with а practical demon- 
stration with a 3-valve amplifier in conjunction 
with a loud speaker. Excellent signals were 
obtained, which were audible to all in the room. 

Our permanent installation for reception at the 
rooms is now open to members each Tuesday and 
Thursday evening.— Hon. Secretary, Mr. W. J. 
Bryce, 1198, Fishergate, Preston. 


Wireless and Experimental Association. 

(Affiliated with the Wireless Society of London.) 

At a meeting of the above at the Central Hall, 
Peckham, on January 19th, Mr. Kennedy exhibited 
а small amplifier which, by the use of a single 
throw-over switch, used one or both of the valves 
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at pleasure. Mr. Sanders showed а short-wave 
tuner, with several novel points. Mr. Gosheron 
tuned in his three-valve amplifier and loud speaker 
on the Club aerial, using De Forest honeycomb 
coils. 

Mr. Kloots then described the stages of making 
a small rotary converter to derive H.T. voltage 
from the filament battery, and showed his usual 
skill in handling the minute quantities and dimen- 
sions necessary. 

It is hoped that Messrs. Mitchell, of Rye Lane, 
will be able to make an instrument for demonstra- 
tion purposes. Mr. Sanders was elected (nem. con.) 
to handle the difficult problem of collecting. co- 
ordinating and maintaining the Club's apparatus 


The Walthamstow Amateur Radio 
Club. 

On Wednesday, January 12th, the erection of 
the Club's aerial masts was finished, and on 
Saturday the 15th the aerial and earth connections 
were completed Messages were received from 
Paris, Hanover, Nauen and Madrid on a single- 
valve receiver, kindly lent by the Chairman for 
the occasion. 

All interested are invited to communicate with 
the Hon. Secretary, Mr. K. Hardie, at 53, Ulverston 
Road, Upper Walthamstow. E 17. 


The Blackpool, and Fylde Wireless Society. 

There was а most enthusiastic gathering of 
members of the above Society on January 6th at 
Café Waldorf. Blackpool. The members of the 
Committee gave a demonstration with a frame 
aerial and three-valve amplifier. Signals were 
received from several English and Continental 
high-power stations. 
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On Thursday, January 13th, the Hon. Secretary 
had a chat with the members on woodworking in 
connection with the manufacture of amateur 
instruments. <A description of French polishing 
and varnishing was given, with various hints and 
instructions on how to obtain the professional 
finish. 

Intending members are invited to attend at any 
of the Society's weekly meetings.— Hon. Secretary 
and Treasurer, Mr. Lewis Pollard, 209, Cunliffe 
Road, Blackpool. 


Dartford anc District Wireless Society. 

The usual fortnightly meeting of the Society was 
held on January Ist, nine members being present. 
Enquiries are still in operation with regard to the 
Society obtaining permanent accommodation, and 
it is hoped that something definite will materialise 
in the near future. , 

The interest of all members in home constructed 
apparatus is developing on the right lines. Various 
apparatus being brought for inspection and dis- 
cussion. One of the members, having had con- 
siderable training in wireless work during the war, 
has promised to answer any questions the members 
desire to ask in connection with wireless apparatus, 
especially valves and valve circuits. 

Buzzer practice meetings are being constantly 
held, the members receiving assistance in learning 
by means of Marconi Code Records.— Hon. Secre- 
tary, Mr. E. C. Deavin, 84, Hawley Road. Wil. 
mington, Dartford. 


The Merchant Taylors’ Radio Society. 

This Society has entered into the third term of 
its existence, being formed on July 5th last. The 
first meeting brought in the full membership, 
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The atove photograzh shows some members of the Gloucester Wireless and Scientific Society with the 
Socwty's apparatus. 
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namely, twenty-two, or one twentieth of the entire 
school. 

The apparatus was purchased and installed 
the following September. Meetings are held 
every ten days in the Physical Laboratory. and 
the lecturer is allowed to have any of the apparatus 
in order to illustrate his lecture. 

The apparatus consists of а single-valve self- 
heterodyne circuit and high resistance telephones. 
The aerial is a single wire at an average height of 
30 ft.. it is, however, badly screened. 

The Society has been favoured by an invitation 
from Messrs. Johnson and Philipps, to inspect 
their works at Charlton Junction. 

Any O.M.Ts. who are interested in wireless 
should apply to the Hon. Secretary, Mr. А. L. 
Basham, 114, Argyle Avenue, West Ealing, W.13, 
for full particulars. 


The North London Wireless Association. 

The seventh meeting of the Association was 
held on December 30th, 1920, at its Club-room, 
395, St. John Street, E.C., at which a very interest- 
‘ing lecture was delivered by Mr. W. Gartland 
on * The Construction of а Single-Valve Receiver 
for Trans-Atlantic Reception." Mr. Gartland illus. 
trated his lecture with a diagram of the circuit, 
and gave full dimensions of coils, wire, etc., for 
its construction. Не invited members to ask any 
questions they wished as the lecture proceeded, 
and many took advantage of his kind offer. The 
lecture concluded with some very good advice 
on the use of the apparatus described, which was 
the result of Mr. Gartland's own experience. The 
lecture was enjoyed by all present, and a hearty 
vote of thanks was accorded Mr. Gartland. 

At the meeting of the Club, held on the 7th inst., 
the usual buzzer practice was carried out This 
was followed by a general discussion of members’ 
experiences with different types of grid leaks, 
during which some very interesting and instructive 
exhibits were made. Another member was enrolled. 

At a committee meeting, held on the 10th inst., 
it was decided that the Club should affiliate itself 
with the Wireless Society of London, and the 
Secretary was asked to make the necessary appli- 
cation as soon as possible. 

The Club has a comfortable room at its disposal, 
also verv efficient receiving apparatus, valves, 
etc, and its membership is steadily increasing. 
New members are always welcome. Communica- 
tions and enquiries should be addressed to the Hon 
Secretary. Mr. J. W.S. Prior, care of Superintendent, 
Peabody Buildings. Essex Road, N.1. 


Blackburn Y.M.C.A. Wireless Club. 
On Wednesday, January 12th. a very interesting 
lecture and demonstration on wireless telegraphy 


and telephony wasgiven at the Club's headquarters 
by Mr. J. R. Halliwell, Principal of the City School 
of Wireless, Manchester. 

Mr. Halliwell explained in simple language the 
theory of wireless and illustrated his pointa by 
various analogies. Afterwards & practical demon- 
stration was given by the lecturer with his valve 
receiver and amplifier and a small telephone 
wireless transmitter. Мг. Н. A. Hughes (Y.M.C.A. 
General Secretary) proposed, and Mr. W. F. Altham 
seconded, а vote of thanks to the lecturer. 

The Club meetings are held every Friday at 
7.30 p.m. in the Club.room, but members of the 
Wireless Section may use the valve receiver, which 
has been installed, at any time when the building 
is open. 

Communications to Mr. J. Whittaker, Hon 
Secretary, Y.M.C.A., Wireless Club, Limbrick, 
Blackburn. 


Birmingham Experimental Wireless Club. 

The usual weekly meeting avas held at the Club- 
room, 66}, Corporation Street, Birmingham, on 
January 12th, 16 members and 4 visitors were 
present. 

The Chairman, Mr. E. B. Henton, read a letter 
from Mr. А. T. Headley, tendering his resignation 
as Hon. Secretary. Mr. Headley’s excellent work 
in the organisation of the Club having been com- 
mented upon, his resignation was accepted with 
regret, and Mr. F. S. Adams appointed to succeed 
him. 

Mr. J. Biggs, to whom the Club is indebted for 
several interesting lectures, then delivered an able 


‘paper on ‘Continuous Wave Reception.” The 


lecturer commenced with crystal receivers and their 
adaptation to C.W. work, and proceeded to ex- 
plain the theory of self-heterodyne reception. 
The lecture terminated with a hearty vote of thanks 
to Mr. Biggs. 

SAn interesting series of lectures is being arranged, 
and all interested in radio work are invited to 
communicate with the Hon. Secretary, Mr. F. S. 
Adams, 110, Ivor Road, Sparkhill, Birmingham, 
who will be pleased to furnish all information. 


Leeds. 

We have been asked to announce that it is 
proposed to form an amateur Wireless Society in 
Leeds, and those interested are invited to com- 
municate with Mr. H. T. Saver, Head of Wireless 
Department, Central Technical School, Leeds. 


Ilford Wireless Club.—A movement is afvot 
to establish’a club of the above name in the neigh- 
bourhood of Ilford, and to that end amateurs 
living in the district are asked to co-operate with 
Mr. L. Vizard, 12, Sevmour Gardens, Ilford, who is 
in charge of the project. 
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Under this 


heading ше publish COMPLETE 
specially designed and written for beginners in wireless work. 


BEGINNERS 


series 
Hardly any mathematics 


instructional articles, forming a 


will be introduced, and we hope to present the fundamental facts of wireless in such a 
manner as will prove attractive to a much wider range of students than that for which 


this sertes 1s primarily intended. 


SIMPLE RECEIVING CIRCUITS. 


L'THOUGH superseded to a great 
extent by the thermionic valve, 
the crystal detector still keeps 
its place as a simple and reliable 
method of receiving wireless 

signals. 

For those who do not wish to go deeply 
into the experimental side of wireless reception, 
the crystal receiver has the advantage of 
cheapness and comparative robustness. The 
circuit of the crystal detector is not com- 
plicated—in fact, signals could be received 
by utilising the potential difference between 
the ends of a tuning inductance connected 
in the aerial circuit to operate the detector. 
For efhcient working. however, it is necessary 
to have further apparatus in the receiving 
circuit. 

In order that the aerial mav be in tune 
with the incoming signals, we must provide 
a means of readily varving the wavelength 
between the limits of the receiving station. 
This is done by connecting in series with 
the aerial а variable inductance and variable 
condenser. Coupled* to the tuning in- 
ductance is another coil, also capable of being 
tuned to the wavelength received. The 
circuit Is now as in Fig. 1, and the action 
of it is as follows :— 


; RECEIVER 


Fig. 1. 


*See article on “ Coupling," 
World, June 10th, 1920, page 280. 
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The incoming waves,on striking the aerial, 
will induce in it an oscillatory current. Since 
the natural oscillation wavelength of the 
aerial is tuned to the wavelength of the 
transmitting station, each wavetrain will 
arrive at the correct moment to augment the 
oscillatory current induced in the aerial 
circuit. 

In the same manner, an oscillatory current 
will be induced in the coupled circuit, which 
is tuned to the same wavelength. — Before 
it will give a sound in the telephones, this 
oscillatory current must be rectified bv being 


passed through a crystal detector. This 
may be made of a variety of minerals. The 


ones most commonly in use are either car- 
borundum or zincite in conjunction with 
other crystals or metals. If a combination 
of carborundum and steel is used it is found 
necessary to apply a small initial potential 
to the detector in order to bring it into a 
critical state of sensitiveness. When adjusted 
to its most sensitive condition, the application 
of the oscillatory potential due to the passage 
of the oscillatory current in the aerial and 
coupled circuits, causes a large increase of 
current through the detector in one direction 
but a negligible flow in the reverse direction. 
Each successive wavetrain will thus cause a 
momentary rush of current through the 
detector, which will be evidenced in the 
telephones bv a sharp click. 

The complete receiving circuit is shown in 
Fig. 2. It should be noted that combinations 
of zincite, such as zincite-bornite, zincitc- 
galena, etc., do not usually require any initial 
potential for their successful operation. 

In order to obtain maximum sensitivitv 
and freedom from interference by stray signals, 
it Is necessary to be able to vary the effect 
produced bv the aerial circuit on the 
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secondary circuit. This can be accomplished 
either by making the secondary coil to slip 
inside the aerial inductance and thus varving 
the number of turns acted upon by the aerial 
coil, or by providing a small coil connected 
in series with the aerial tuning inductance, 
which can be moved with regard to the 
secondary circuit. 

If it is required to receive continuous wave 
signals the receiving circuit described above 


must be modihed (о some extent, as the 
incoming signals will no longer consist 


ү, кый 


Fig. 2. 


of groups of wavetrains, each producing 
clicks in the telephones, but instead there will 
onlv occur a click each time the transmitting 
key is pressed. The trains of continuous 
waves must be broken up into groups in a 
similar manner to spark trains before they 
will produce the same effect оп the receiver. 
Fig. 3 shows the “4” in Morse code 
as it would be received on spark wave and 
continuous wave. The lower portion of 
the _ figure shows the necessary “ breaking 
up" referred to above. This interruption 
of C.W. can be accomplished by means of 
a buzzer in the aerial circuit, or a rotary 


SPARK 


cw. 


BROKEN C.W 


BEGINNERS 
interrupter, such as Goldschmidts “ tone 
wheel.” 


VaLvE RECEIVERS. 


A simple form of valve receiver can be 
made on the lines indicated in the previous 
paragraph, employing a valve instead of the 
crystal detector. The circuit will then be 
as indicated in Fig. 4. In order to adjust 
the valve for the most sensitive detector 
action it is usually necessary to apply a small 
negative potential to the grid. This may be 
done by connecting a battery and potentio- 
meter between the grid and filament of the 
valve. 

By a re-arrangement of the circuit, one 
valve could be used in conjunction with a 
crystal detector, eithe as a high-frequency 
amplifier or a note-magnifier (7.¢., to Increase 
the sound heard in the telephones). 


Fig. 4. 


In the first case, the valve may be con- 
nected between the aerial tuning coil and the 
secondary circuit, as in Fig. 5. Small 
variations in the potential of the grid, due to 
incoming oscillations, produce a corresponding 
change in anode current on а magnihed 
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scale. This increased current is passed on to 
the detector and telephones in the usual 
manner. 

If the valve is only used to increase the 
effect of the rectified signals, it can be inserted 
between the detector and telephones, as in 
Fig. 6. 

With two valves a combination of the 
two circuits can be made up as in Fig. 7, one 


Fig. 5. 


valve amplifying the received signal before 
rectification, and the other magnifying :he 
rectified current through the telephones. 
If desired, a transformer could be used in 
the telephone circuit, as shown by the dotted 
lines in Fig. 7. 

The reception of C.W. by valve circuits 
can be accomplished in two ways; by the 


employment of heterodyne or by beat 
reception.* 
The oscillations in the tuned circuit 


can be produced either by a separate generator 
or by the receiving valve itself. In the first 
case no alteration to any of the foregoing 
circuits is required. The continuous wave 
generator is coupled to the aerial inductance 
by a small coil, and can be disconnected when 
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Fig. б. 


*See previous article in this series 
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Fig. 7. 
not required. In the second case a somewhat 
different arrangement of circuit is required. 
Fig. 8 shows a simple valve receiver for 
continuous waves, and it; action may be 
described as follows :— 

The grid potential is varied by the incoming 
signals, as in the case of an ordinary valve 
detector, but the impulses through the 
telephones also pass through the reaction coil, 
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Fig. 8 


coupled to the aerialcircuit. Ѕоте of this 
rectified .current is, therefore, transmitted 
back to the aerial circuit. Now, if the aerial 
Is exactly in tune with the received oscillations 
no sound will be heard, becausc the frequency 
of the oscillations induced in the aerial coil 
will be the same as those of the signal, and 
there will be no "beats" However, if 
either of the coils is slightly out of tune, a 
musical note will be heard in the telephones, 
due to interference between the locally 
generated oscillations and those in the aerial 
circuit. ! 

The generation of continuous oscillations 
by a separate valve circuit will be dealt with 
in a later article. 
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A SINGLE-VALVE LONG-RANGE RECEIVER 


SINGLE-VALVE receiver, 

which will give good signals 

from the long-wave European 

C.W. stations, and, under good 

conditions from the American 
stations, on the standard Post Office aerial, 
is very much in demand at the present time. 
It is our purpose to describe the design 
and construction of such a set in this and 
succeeding issues. Its wavelength range shall 
be from 300 to 20,000 metres or more. 

Consider, briefly, the question of 
design. The capacity of the standard 
aerial is approximately :0002 mfd. and if 
sufficient series inductance were provided to 
tune it to 20,000 metres the circuit would be 
hopelessly inefficient. Therefore we must 
use an aerial circuit with tuning inductance 
and capacity in parallel and with sufficient 
capacity to reduce the inductance to reasonable 
proportions. If the capacity were made 
0:006 mfd. the amount of parallel inductance 
required to give 20,000 metres is approxi- 
` mately 20,000 mhys. A variable con- 
denser having a capacity of 0-006 mfd. 
Is an expensive item, therefore it will be better 
to use a smaller capacity variable condenser 
with a number of fixed condensers which may 
be connected in parallel with the variable 
condenser. 

We will use the 0-0015 mtd. variable air 
condenser described in these columns in the 
August 2lst issue. Two block condensers 
of 0-0015 and 0-003 mfd. capacity, used 
singly or together, will bring the total capacity 
to the required value of 0-006 mfd. 

For efficient working it is necessary to 
make the set up in two units. The first 
will consist of the valve, reaction unit and 
variable condenser. The second unit will 
consist of the additional inductance, and the 
block condensers. By this means the long- 


wave inductance will be quite separate and 
cut off from the short-wave circuit, and will 
not interfere with the short-wave reception. 


Uuir No. 1. 
This unit has the 0-0015 mfd. variable 


condenser, the inductance and reaction unit, 
a series parallel switch for the condenser, 
the V24 valve holder, filament resistance, and 
an inductance tapping switch, all mounted 
on an ebonite or wood panel, approximately 
9” square. Its wavelength range is approxi- 
mately 300 to 3,500 metres. This range is 
obtained as follows. | 

The tuning inductance has а maximum 
value of 2,500 mhys. and has tappings at 
270, 600 and 1,200 mhys. When in series 
with the tuning condenser this inductance 
tunes the aerial to 440, 640, 950 and 1,300 
metres at tappings 1, 2, 3 and “all in” 
respectively. With the condenser in parallel 
with the inductance, and set at maximum, 
the wavelengths are 1,200, 1,800, 2,500 
and 3,500 metres. Adjustment of the con- 
denser gives plenty of overlap between the 


studs at both the series and parallel positions. ° 


The grid of the valve is connected across 
the tuning inductance. In series with the 
anode is the reaction coil, which is aperiodic 
and couples into the tuning inductance, the 


Fig. 1. 
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anode battery of 30 volts (7 “ Ever Ready " 
po-ket lamp batteries), and the telephones ог 
telephone transformer. Across the anode 
battery and telephones is a 0-0015 mfd. 
block condenser—a low impedance path for 
high frequency currents. 

A diagram of the circuit is given in Fig. 1. 

The first item of constructional work 
is the inductance-reaction unit. The draw- 
ings, Fig. 2, which are made exactly to scale, 
give an idea of what is required for this. 
It consists of a hollow rectangular former, 
for the tuning winding, in which is mounted, 
on two spindles, a rectangular block, upon 
which the reaction coil is wound. 

For the outside former we require two 
pieces of hard, dry wood, 41" long, 3” wide, 
and }” thick, and two pieces 34” long, 3" wide 
and 1' thick. These should Бе planed 
.smooth and dovetailed together, making a 
rectangular former as shown Fig. 2. ‘The 
former for the reaction coil should be made of 
hard wood, 41" long, 23” wide, and 14” thick, 
planed smooth. ‘This has to be mounted 
inside the rectangular former as shown in 
Fig. 2. The two spindles are made 
of 8.” brass rod, threaded at one end to 
screw into the moving former. Bearing 
surfaces are provided at each end as shown. 
Those on the moving former are rectangular 
shaped, #” long à" wide of brass, 1.” thick 
with a #” hole through the centre. Those 
for the fixed frame may be of rectangular 
or circular shape, +” thick, and should be 
mounted on the underneath side of the former 
as shown in drawing. ‘The object of these 
brass plates will be seen by referring to the 
drawing. ‘The thickness should be so adjusted 
by filing that the moving coil is free to rotate, 
but has very little ир and down motion. The 
bottom has a taper point, upon which presses 
а piece of hard brass strip. The strip does not 
press on the point of the spindle but has a 


THE WIRELESS WORLD 


э” hole in it, through which the spindle * 
point comes and allows a much larger bearing 
surface. "The tension on this bottom spring 
should be sufficient to cause the two bearing 
surfaces at the top of the former to rub together 
and make good contact. 


It will be noticed that the top side of the 
fixed former has two shallow grooves cut 


in it (see Fig 2). These grooves are 
i' deep and each 1” wide. "They are 
necessary because that side of the former is 
mounted against the back of the ebonite 
top, and the winding on the former must not 
be crushed. 

The next issue will contain particulars of 
the winding and the ebonite top. 
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Ап Auto- Telephone Transformer 


By W. J. Fry. 


ANY ` types of telephone 
transformers have been 
designed from time to time, 
mostly employing іп- 
dependent primary and 

secondary coils, which necessitate, generally 
speaking, comparatively large cores and former 
bobbins. “The writer has had some con- 
siderable experience with such instruments, 
varying much in constructional details, some 
being designed with closed cores and some 
open, also with former windings and layer 
windings. 

Experimenting with auto type trans- 
formers, I have been able to gain maximum 
efficiency, at the same time retaining the 
smallest possible dimensions in constructional 
details, with the smallest quantity of wire 
and sizes. ‘The first coils weighed, complete, 
4 lbs., their length being 7", width 43” 
and height 4”. "These coils were of the closed 
core type with $ lb. iron cores and 14 ounces 
of 36 G. copper wire. After many types 
had been built I was able to reduce the sizes 
to, length 44”, height 21', width 2”, the 
maximum efficiency being still retained, 
These transformers will te found simple in 
construction, no particular trouble being 
experienced in the winding, as comparatively 
regular winding only is needed. The bobbin 
can be held in the chuck of an ordinary small 
hand drill, fixed parallel in the jaws of a 
vice, a piece of round wood can be inserted 
in the former tube, and a nail driven into 
this and held by the same in the chuck. 
By this means the wire can be quickly wound 
on, layer on layer, no insulation being required 


SECONDARY PRIMARY 


402 COIL 


SHUNT WIRE TO PRIMARY 
Fig. 1. 


and 3” bore; 


between each laver. On experiment it 
was found that the smallest permissible wire 
which can be used is No. 38 (standard wire 
gauge) which, for economy of space, should 
be single silk covered. On no account 
should enamelled wire be used, as it is un- 
suitable, To construct the transformer the 
following articles must be obtained—a piece - 
of fibre tube, 31" long $" external diameter 
two wood or fibre ends, 
14” diameter by }” thick. ‘This can be 
glued on or fixed with Chatterton's compound 
to the tube ends to form the bobbin. Sufficient 
No. 24 annealed iroh wire to fill the tube 
for the core, 4 ounces of 38 single silk covered 
copper wire wound on one reel, and 1 ounce 
of the same wire (for convenience wound on 
another separate reel). “Two small ordinary 
electric light wall-plugs make very con- 
venient terminal-ends for the primary and 
gecondary circuits, a small quantity of 
electrician’s black tape, a paraffin wax candle 
for insulation, and a box made of }” wood, 
44” long, 2]" deep, and 2” wide, will complete 
the list. 

After constructing the bobbin the winding 
should be commenced. ‘This will be really 
one continuous coil with a tapping out near 
the end, which forms one terminal for the 
secondary connections. First, wind on the 
4 ounces (a knot should be tied on the be- 
ginning end for convenience in connecting 
afterwards, or paint may be used of a dis- 
tinguishing colour) Having wound this 
on fairly regularly, the end should be left 
out an inch or two, the winding being taped 
over. On this wind the 1 ounce in the same 
direction, connecting the beginning end to the 
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end of the 4-ounce coil, thus forming the 
terminal of one end of the secondary coil. 
When wound, bring out the end making some 
distinguishing mark on it, and tape the coil 
completely over. А sketch is shown in 
Fig. 1 of the connections, and Fig. 2 shows 
the complete instrument, which will be found 
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to give maximum results on any good low- 
resistance telephones, and is particularly 
good when used in conjunction with a therm- 
ionic valve. The coil, when completed, can 
be firmly fixed in the containing box by melting 
the wax candle and pouring the wax over the 
coil in the box, thus securing it. 


CORRESPONDENCE 


HARMONICS IN C.W. TRANSMISSION. 
To the Editor of The Wireless World. 


SiR.— Re Mr. Broadwood’s paper on * Harmonics 
in C.W. Transmission,” published in The Wireless 
World, for May lst, 1920,* perhaps the following 
may not be quite uninteresting. 

In March last I calibrated а home-made 
valve receiving set (range 600-17,000 metres) 
by means of & heterodyne wavemeter of range 
1,000-2,500 metres, thus— The receiver was set 
at some LC valve and as many silent points as 
possible of the different harmonic ''chirps" on 
the wavemeter were noted. 

These would be multiplied by consecutive 
figures till the result agreed, the latter being the 
wavelength for that particular LC value. Thus :— 

(1) 2,000 x 2=4,000 (2) 2,400 х 5 = 12,000 

1,330 x 3= 4,000 2,000 x 6 = 12,000 

1,000 x 4 = 4,000 1,720 x 7 = 12,000 

1,500 » 8 =: 12,000 

1,320 x 9— 12.000 
With the longer wavelengths it was necessary 
to go as far as the llth harmonic. After a little 
practice only two or perhaps three points were 
required, and the results were surprisingly accurate 
in approximating one another. The wavelengths, 
when compared with those from known transmitting 
stations in Europe were found correct. It was not 
found possible, although many experiments were 
tried, to calibrate lower than 1,000 metres with 
the Heterodyne W.M., aud from this I concluded 
that lower harmonics did not exist in wireless. 
However, some time later I was astonished to find 
a near-by C.W. station transmitting on 1,800 metres 
come in on 600 and 25,400 metres, and could only 
conclude that for the former 1 was getting him on 


3 


received on 


his 2nd harmonic, 600, and for the latter 


he was my 2nd harmonic, 
5,400 
3 
made to try any of the other harmonics. 
Perhaps the above may explain the point raised 
by Mr. Rees in the discussion of the paper (The 


being 


= 1.800. 


Unfortunately. no attempt was 


* The Wireless World, 8 pp. 82-91. Мау rst, aud pp. 123-128, Mav 
тыһ, 1920 (Discussion). 


Wireless World, page 127, May 15th, 1920). OUI 
coming in on 20,000 and 30,000 metres, but not 
on 5,000 metres. When he was on 20,000 and 


30,000 metres OUI (fundamental wavelength 

10,000 metres) came in on Mr. Rees’ set on 

the Ist and 2nd harmonies m = 10,000, 

30,000 | | : 

3 -- 10,000). Being so far away from OUI, 
00 

the latter's 1st harmonic (10.200 = 5.000 metres) 


naturally, was not heard. 
Bushire, W.O., 
Persian Gulf. 
October 21st, 1920. 


GORDON BARNEN. 


To the Editor of The Wireless World. 

SiR,— Mr. Barnes is to be congratulated for 
explaining a simple method of calibrating a CW.. 
receiver to a sub-standard. 

Monsieur Bloch’s absolute method of wavelength 
calibration is beyond the reach of amateurs and 
to recommend it would be a council of perfection. 
for this method involves the use of a standard clock. 
a tuning fork and a special valve circuit arranged 
to give an audible fundamental, which is tuned to the 
fork frequency. 

Might 1 suggest a possible improvement to Mr. 
Barnes’ method ? Unless a standard wavemeter 
is procurable, it is unlikely that the waverneter 
calibration is perfect. It is, therefore, necessary 
to choose a particular wavemeter reading as 8 
relative standard, and to check all other wavemeter 
readings on this relative standard. 

The following should make the process clear. 

Take, for example, that it is required to calibrate 
a receiver between 1,000 and 10,000 metres, by 
using a heterodyne wavemeter whose range 15 
400 to 2,500 metres, 

Take 1,000 metres as marked on the wavemeter 
to be correct, and commence with ** Even " wave- 
lengths, that is 2.000, 4,000. 6,000, 8,000 and 10,000 
metres on the receiver. Use should be made onls 
of those harmonies which do not involve fractional 
wavelengths. 
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. For example, at 2,000 metres we have the 
following :—-- 
1,000 4 2 = 2,000 

500 x< 4 — 2,000 

400 x 5 — 2,000 
Adjust the receiver so that a silent point occurs 
exactly at 1,000 metres on the wavemeter, and 
re-mark the wavemeter at 500 and 400. "This can 
be easily carried out if а paper scale is pasted on 
the wavemeter. It is clear that 500 and 400 metres 
are thus referred to the “standard " 1,000 metres 
mark, and the two former points will come in as 
check points to calibrate the receiver at other 
settings. Fresh wavemeter points are obtained 
in later stages. 

The íollowing table should make the method 
clear. It should be noted that in all cases shown 
except 1,000 metres, that the “standard " 1,000 
metre mark is used. 


“ Even ” Wavelengths. 


2,000 Recciver. 4,000 Receiver. 

2.000 « 2 Wave- 

1,000 х 4 meter. 
800» 5 " 
500 < 8 i 
400 х 10 $5 


1,000 « 2 Wave- 
500+ 4 meter. 
400 - 5 ” 


1.500 х 4 meter. 
1,200 х 5 „ 
1,000 x 6 

7507 8 
600 x 10 
500 x 12 


8.000 Receiver. 10,000 Receiver. 


2.500 х 4 Wavemeter. 


2.000 < 4 Wavemeter. 
1.600» 5 
1,000 < 8 

$00 - 10 


1,000 Receiver. | 


3.000 Recciver. $,000 Receiver. 


1.500 » 2 Wave- 
meter. 


2,500 x 2 Wave- 
1.2507 4 meter. 


500 > 2 Wave- 
250 4 meter. 


2,280 x 4 Wavemeter. 
1,800 X 5 И) 
1,500 « 6 
1,250 х 8 
4,000 x 9 
900 x 10 
730712 


It is easy to see that the method can be further 
extended to obtain 1,500, 2.500, 3,500, ete., etc., 
and the advantage is that the wavemeter is auto- 
matically corrected to a “standard " point on its 
own Scale. The examples given show that 19 
wavemeter readings have all been checked to the 
“standard.” 


Mr. Barnes states that he was unable to calibrate 
below 1.000 metres. À 

Possibly the receiver could not, in fact, be tuned 
lower than 1,000 metres, owing to self-capacity in 
the windings and to valve capacity. 

Mr. Barnes does not say whether his receiver was 
attached to the aerial when he was calibrating it, 
but judging from the number of harmonics he 
obtained, it appears that the aerial was assisting 
matters. 

Mr. Barnes uses different nomenclature than I 
do, and there is always some confusion in technical 
books on this subject. I prefer to talk of a high 
harmonic as having a higher frequency than the 
fundamental, and vice-versa. Also, I prefer to 
identify the Ist harmonic with the fundamental, 
the 2nd and 3rd harmonics having twice and three 
times the frequency of the fundamental. 

Taking the case of the station Mr. Barnes 
mentions, whose fundamental wavelength was 
1,800 metres. A 3rd harmonic would have three 
times the frequency and one-third the wavelength 
which would be 600 metres. Now, supposing 
Mr. Barnes' receiver also generated а 3rd harmonic, 
if he set it to 5,400 metres the 3rd harmonic, locally 
generated, would be one-third the wavelength, 
that is 1,800 metres, which by slight adjustment 
would heterodyne the received wave of 1,800 metres. 

With regard to the point raised by Mr. Rees 
during the discussion of my paper, it did not occur 
to me at the time that Mr. Rees' receiver might 
generate harmonics of its own. 

If Mr. Rees’ receiver generated harmonics of 
its own when set at 20,000 metres, and a 2nd 
harmonic was present of twice the frequency 
corresponding to 20,000, the wavelength would be 
10,000, which could be made to heterodyne OUI's 
wave of 10,000 metres. Similarly with the receiver 
set to 30,000 metres, and generating а 3rd harmonic 
of three times the frequency, the corresponding 
wave would also be 10,000 metres which would 
heterodyne OUI’s wave. 

The only proof that a large station radiates 
prominent harmonics is to ensure that one’s own 
receiver is generating a pure wave. This can be 


‘tested by Mr. Barnes’ method. 


It is advisable to employ as small a plate voltage 
as possible on the heterodyne valve, so that the 
shortest possible portion of the characteristic curve 
can be used. As an additional precaution the 
grid voltage should be adjusted to bring the plate 
current on to the straight part of the curve. This 
means that the grid will be positive, and have а 
low resistance, which must be compensated for by 
emploving a high valve of grid leak. 

L. A. T. BROADWOOD. 


London, W.l. 
November 5th. 1920. 


FURTHER PRIZE OFFER. 

Messrs. F. O. Read and Co. Ltd., have offered to present the winner of the Trans- 
atlantic Amateur Wireless Tests with one of their Combined Long and Short Wave 
Receiving Sets, Type W.R.114, Value £20. 
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BOOK REVIEWS 


MAGNETISM AND ELECTRICITY. 


By Ковккт W. Нотсніхѕох, 
M.Sc, A. M.LE.E. 


London: University Tutorial Press, Ltd. 
Pp. 620, illustrated. (8s. 64. net). 


CCORDING to the Author, this 
book has been written for the 
purpose of providing a course of 
theoretical and practical magnet- 
ism and electricitv ир to Uni- 

versity Intermediate standard, the whole being 
based on fundamental experiments, accurate 
scientific principles and = definitions, and 
embodying, so far as the scope permits, the 
distinctive results of modern research. 

‘The book should prove of particular 
interest to those of our readers who are 
beginners in the study of wireless in that 
an incomplete understanding of the ele- 
mentary principles of magnetism is neither 
sound nor compatible with ambition. 

To those wireless clubs which devote 
special attention to the conducting of elemen- 
tary and advanced classes, the book under 
review should make especial appeal. Numerous 
fully-worked examples, illustrating important 
principles and applications, and a large number 
of similar problems to be worked by the 
student, are given ; answers to all numerical 
examples are included. Some 400 diagrams of 
a kind most suited to assist the reader are 
inserted throughout the book. 

Chapter XXIII, the last in the book, 
exclusively devoted to radio activity and the 
electron. theorv, should prove of interest to 
the more advanced of wireless students in 
that with the growing application of vacuum 
tubes, the study of the electron is ever claiming 
more attention. 

Special consideration has been given to the 
various units and svstems of units and their 
relationships indicated, so that students may 
experience little difficulty in connection with 
modern research work or general problems, 
necessitating a change from one system to 
another. 


THE 
ENGINEERING DRAUGHTSM AN. 


By E. RowanTH, A.M.I.E.F. 


London: Methuen & Co., Ltd., pp. 
96 illustrations and diagrams. 


This book is an endeavour to bridge 
the gap between the engineering student 
and the finished product, the engineer, 
in such a manner as to take the place of the 
apprenticeship every draughtsman is called 
upon to serve. Whether or not this is 
practicable is open to discussion. 

A draughtsman in starting his career is 
first given a tracing, followed by the study of 
printing. This latter, usually a stumbling 
block, is too often given insufficient attention 
In the point of standardising. A draughtsman 
or designer worthy of his name is also a good 
artist; a neat clean and plain drawing, 
whatever its practical merit may be, is much 
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to be preferred to a dirty mass of lines and 


indifferent printing. The Author does not 
seem to have given sufficient attention to this 
point. Plain block letters should be insisted 
upon by all who instruct in this subject of 
Draughtsmanship. Another matter of regret 
is the lack of examples on checking, a most 
Important item as every draughtsman will 
agree. 

To this end most modern. firms spend 
proportionately large sums in their drawing 
ofhces, and consider such sums "well spent. 
The Author quite rightly insists on ample 
detailing, and every detail a working drawing 
in itself. 

Another point which in practice is perhaps 
not sufficiently standardised and insisted upon 
embodies the methods of projection, the 
Author, however, explains them all, and most 
of his examples conform to the best practice. 
In this and in many other details a large 
number of qualified draughtsmen, as well as 
beginners, would do well, not only to read the 
Author's remarks contained in the introduc- 
tion, but also to practise a few of the exercises 
arranged for their guidance. 
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QUESTIONS AND ANSWERS 


NOTE.— This section of the magazine is placed at the disposal of all readers who wish to receive advice and 


information on matters pertaining to both the technical and non-technical sides of wireless work. 


Readers 


should comply with the following rules.—(1) Questions should be numbered and written on one side of the 


paper only, and should not exceed four in number. 


(2) Queries should be clear and concise. 


(3) Before sending 


in their questions readers are advised to search recent numbers to see whether the same queries have not been 


dealt with before. 


(4) The Editor cannot undertake to reply to queries by post. 
be accom panied by the full name and address of the sender, which is for reference, not for publication. 
will te answered under the initials and town of the correspondent, or, if so desired, under a ` 


(5) All queries must 
Queries 
nom de plume.” 


(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


E.N.M. (Hunt's Cross).— (1) This can only be 
determined with certainty by experiment, which 
we regret we are not able to undertake. We 
think that celluloid, similar to your sample, would 
give condensers of about half the capacity of the 
mica condensers. 

(2) Double the area of overlap to obtain a con- 
denser of the same capacity. 

(3) A loose coupler is generally more selective 
as some of the double slide inductance is usually 
required for tuning the aerial circuit, and therefore 
the coupling cannot be weakened sufticiently. 

(4) See reply to W.A. (Huntly). 30 S.W.G. 
could be employed on the secondary in your case. 

ANODE (Dawley Bank) sends a sketch of 
amplifier receiver for criticism, and asks (1) What 
would be the most suitable ca pacity for the condensers 
C2 and C3. (2) Could a crystal be inserted in the 
circuit to any great advantage. (3) What is approxi- 
mately the wavelength range of this circuit. (4) From 
what source can the information regarding A. M.I.E.E. 
and other such deqrees be obtained. 

The general arrangement is fairly good. The 
telephone transformer is probably very inefficient. 
A pencil line resistance will be probably too high 
for a plate resistance, which should be about 
80,000 watts. Your thick line resistance may be 
anything over 18 meg. Resistance amplifiers 
should have considerably more than 50 volts. with 
Q valves. The gerial will be very inefficient. 

(1) About 00005 mfds., C2 being variable. 

(2) No. 

(3) Probably about 2,000 ms. 

(4) Apply to the Secretary, The Institute of 
Electrical Engineers, or the Registrar of the 
appropriate University for particulars. 

C.H.W. (Cardiff) asks (1) Thickness and S.I.C. 
of a sam ple of material. (2) The effect of taking the 
down lead of a T aerial from a point not in the 
horizontal span. (3) The cause of vibration of the 
filament of the pilot. lamp of his set when the low- 
frequency circuit was out of tune. (4) The тагони 
capacity of ! billi’ on a type 33.4 receiver, and also 
the inductance of the closed circuit. 

(1) The thickness is 3 LODO in. Probably about 
2-5; but it is impossible to state exactly without 
an experimental investigation. which we are unable 
to undertake. 

(2) This always results in more or less inefficient 
radiation 

(3) This was probably due to forces between the 
currents in the filament and the L.F. cireuit varying 
periodically with changes in the latter circuit at a 
frequency which happened to be about the natural 
frequency of vibration of the filament. 


(4) Capacity, -00045 mfds. Inductances about 
400 mhys., 1,600 mhys, 5,000 mhys. 

BEGINNER (Warwick) asks for a diagram for 
a small receiver to tune to 16,000 ms., suitable for 
home construction. 

We strongly advise you to commence with a 
shorter wave range. which will enable you to use & 
simpler type of set. However, an article with 
diagrams on а set of this type, which will probably 
be in print about the same time as this reply, will 
give the information you require. 


F.C.A. (Westcliffe-on-Sea) asks (1) What size 
condenser, and what capacity to use with the Marconi 
V24 valve. (2) What resistance of grid leak. (3) 
What is the beat method of finding out the resistance 
of a grid leak. (4) For comments on a set ; are there 
better connections to use, 

(1) Tuned circuit condenser -0005 mfds, 
condenser :00005 mfds. 

(2) 3 megohms. 

(3) Failing the use of a megger, or a sensitive 
садое of known figure of merit, уоп can 
only vary it until you get best results ; the exact 
value is not important. 

(4) Earth filament and 
Connections otherwise O.K. 

C.F.H. (Nottingham) sends sketchs of his circuit 
and aerials, and asks (1) How to im prove his signals. 
(2) Has he sufficient apparatus to receive tele phony. 
(3) What is the mavimum wavelength he will yet. 
(4) Can his aerial be im proved. 

It is a pleasure to receive such clear and carefully 
drawn diagrams. 

(1) Your circuit is quite O.K , and poor results 
are entirely due to the smallness of your aerial. 
Y ou should get somewhat better results by increas- 
ing the A.'T.l. and reducing the A.T.C. 

(2) Yes: your set will he quite all right. Weaken 
the reaction by coupling till it Sens oscillating. 

(3) About 1,500 ms. 

(4) We can only suggest raising the height of 
the aerial, particularly at the house end. 

G.T.H.B. (Kendal) sends a sketch of an amplify- 
inq reeciver which will not work, He asks why. 

There are two reasons apparent to us. The set 
consists of a crystal rectifier followed by L.F. 
amplification. The intervalve transformer is 
unsuitable : the winding on the erystal side should 
be about 4,000 ohms, instead of 250 ohms.: the 
secondary winding of 13,000 ohms is probably 
about right. Also do away with the grid condenser. 
Otherwise the set should be О.К. 

C.J.O.S.S. (Wimbledon) sends a sketch of a 


proposed set, and asks (1) For criticism, (2) The 


Grid 


not plate of valve. 
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approximate wavelength of set. (3) The distance over 
which signals would be recognisable. 

(1) The set, though of elementary type, is quite 
sound, and should give fair results. The dielectric 
of the tuning condenser would be much better of 
mica than of waxed paper. The inductance should 
be of much bigger diameter than 24. 

(2) We cannot say accurately, às your information 
is not at al! precise, and you say nothing about the 
aerial. If you are lucky you may get as high as 
600 ms. 

(3) We cannot hazard a guess. 

A.H.R. (Bow) has an Lì French amplifier which 
works well on both C.W. and spark ; but he does not 
hear telephony. He asks (1) Why he does not get 
results which two methods of using a frame aerial. 
(3) For a diagram of the receiver circuits originally 
used with the Ll amplifier. 

(1) There are various possible reasons. Firstly, 
there is not a great deal of telephony done. Secondly 
what there is, is almost entirely on short waves, and 
your receiver appears to be arranged for long-wave 
working. Thirdly, it is just possible that you are 
using a circuit with too much reaction in it. 

(2) Neither of your methods of using a frame 
aerial are correct. Connect it across the terminals 
of a small condenser and connect the same terminals 
to the amplifier. | | 

(3) We cannot say. We doubt whether the 
amplifier was designed with а view to use with any 
special type of circuit. It should be quite satis- 
factory with all normal types. 

F.D. (London), referring to page 402 of the 
issue of October 2nd, asks (1) How the specific 
resistance, e.g.. l:5 10 8. for copper is arrived at. 
(2) What 1075 means. (3) If the erample re 110 yds. 
of No. ЗО S.W.G. wire tx correct 

(1) By measuring the resistance of a sample of 
copper of known size and calculating from its 
dimensions what the resistance of a 1 cm. cube 
would Бе. 

(2) 10-5-- 1/10 6, ie., 
by ten to the power of six; 7.¢., 

(3) The example is quite. correct. The 10-6 
appears as 10-5 in the denominator. The 10^? in 
the numerator is necessary to turn the square 
millimetres of the sectional area into square centi- 
metres. 

C.A.J. (Bury St. Edmunds) asks (1) For 
criticinm of a circuit sketched. (2) The name of a 
strong 3000 C. W. station of call letters 2 B.S. working 
trials on 1211/29. (3) The scwce of powerful 
tele phony on a wavelength of 4000 ms on that day 
and the day after, and the reason of articulation 
being bad. (4) When the 1921 Year Book will be 
published, 

(1) The set is O.K.. except that the reaction coil 
should be in the plate circuit of the first valve, or, 
if in the second. a condenser should be put in parallel 
with the iron-cored inductance, also in the same 
circuit, 

(2) The high power valve set at Chelmsford, 
working tests with Geneva. 

(3) We do not know: possibly Chelmsford, on 
experimental work, the poor articulation being due 
to modulation at the transmitter. 

(4) February, 1921. 


is equal to unity divided 
equals 1/1000000. 
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POTEL (Greenock) asks (with reference to 
constructional article, page 594, of the issue of 
November 13th, 1920) (1) Is the description of 
pile winding referred to that of the issue of October 2nd, 
1920. (2) In which issue is the -0015 air condenser, 
referred to in the same article, described. (3) 1н 
the same article, if the loading inductance is wonnd 
with DCC instead of DWS, what difference wall it 
make. 

(1) Yes, as in Fig. 2, page 475. 

(2) August 21st, page 401. 

(3) The coil will not be quite so etficient. The 
former should be made slightly longer to get the 
same number of turns on. 


A.K. (Dunfermline) asks (1) Which of the 
two valve circuits sketched ts likely to be the more 
sensitive. (2) What would be the effect of certain 
suggested alterations to No. 2. (3) What would 
be the approximate size of a coil added as suggested 
to tune the circuit to 3,000 ms. 

(1) Either circuit should be satisfactory. They 
will each receive C.W. as well as spark, provided 
that the coil B in (2) is used for reaction—the 
transformer А. B., of course, being air cored. 

(2) The suggested alterations are unnecessary, 
and would do little if any good. 

(3) The coil referred to is not in any tuned circuit, 
and it is therefore impossible to tune it to any 
wavelength—we do not see any point in introducing 
this coil. 

STRAIGHTFORWARD (Northampton) axis 
(1) Is the set sketched satisfactory. (2) Size and 
quantities and gauge of wire of primary, secondary 
and reaction coils. (3) Number of tappings in each 
coil. (4) The best method of mounting. takeng 
compactness and  ssnsitiveness. as primary con- 
siderations. 

(1) The cireuit you give is quite satisfactory in 
principle. There are, however, many consideraticns 
which come into the question of designing receivers 
of very large wavelengths which make it different. 
if not impossible, to specify the wmdings of anv 
single set of coils. You would also be troubled in 
designing the intervalve H.M.F. transformer. so 
as to be suitable tor all wavelengths. 

We cannot do better than recommend you to an 
article shortly to be published in The Wireless 
World on the design and construction of such а 
receiver. 

EMMA G (Bournemouth) asks (1) What is 
the xpecific inductive capacity or dielectric constant 
of glass. (2) What are the capacities of two tubular 
air condensers—(a) Outer radius 1:75”. inner 
radius 1-5", length of overlapping part of cylinders 
(b) Outer radius 2-125”, inner radius 1-75". 
l length of overlapp:ina part of cylinders 6”. (3Y To 
whom should he apply for the back numbers of ** The 
Wireless World.” 1-12. (4) What is the mavrtmum 
fundamental warelength guaranteed for a full sized 
(single wire) P. M.G. aerial, under normal conditions. 

(1) It. varies over wide limits, according to 
variety : for the types you are likely to use, 
probably 6-8. 

(2) (a) -000105 mfds. 

(3) The publishers 

(4) We do not understand. The normal natural 
wavelength is about 120 ms , but we.do not know 


(b) -000041 mfds. 
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of it being the business of any human being to 
guarantee this, which is simply the statement of а 
physical fact. Of course, you can load the aerial 
up to any wavelength you like; there is no 
theoretical] limit to your doing this, as the more 
inductance you put in, the higher the wavelength 
will become. 


К.М. (South Africa) intends to construct the : 


short-wave tuner, described on page 477 of the issue 
of October 2nd, and aska (1) The capacity of the 
condensers. (2) Data for loading coil to tune set 
to 1,200 ms. (P.M.G. aerial). (3) Could he dispense 
with the condenser across the primary. 

This circuit was specially designed for the special 
purpose mentioned in the article. We cannot, 
therefore, be responsible for alterations, having in 
view its adaptation to quite different circumstances. 

(1) A. T.C. probably about :0006 mfds., grid 
condenser -00005 míds. 

(2) 14 cms. by 8 cms., wound with No. 22. 

(3) Yes, if you make the inductance about 
18 cms. by 12 cms., wound with No. 22. 


W.P. (Walsden) asks the reason for “ howling ” 
with a circuit as on page 714 of the March, 1920, 
tssue, when reaction is very tight and the tuned 
circuit capacity very small. 

Such behaviour is by no means uncommon, and 
is nearly always difficult accurately to account for. 
We are afraid we cannot give the reason, though 
it should be possible to trace it experimentally, 
by altering the disposition of various parts of the set. 


SPARKUS (Birmingham) has a set which he 
proposes to aller, and asks (1) Using a 4 or 6-volt 
accumulator and a 30-volt H.T. battery, what kind 
of valve would be suitable. (2) What will be the 
wavelength obtainable. (3) In what number of “ The 
Wireless World" is there an article on how to make 
a valve set, 600 ms.—1000 ms., and also a blocking 
condenser, How much are these volumes. (4) What 
would be a convenient size of loading coil, and what 
gauge and how much wire should be used. 

(1) Marconi V.24 would bo good for your pur- 
pose. 

(2) You do not say what gauge of wire you use, 
nor what capacity youemploy across your secondary 
so we cannot help you. 

(3) The articles in the issues of April 17th and 
May lst on a crystal receiver, with valve magnifier, 
gives full constructional details of а set whose 
range is in excess of your requirements. The article 
in the issue of April 3rd on a wavemeter and tuning 
tester gives а description of a fixed condenser 
which would also be useful as a blocking condenser. 

(4) It depends on the rest of the apparatus and 
the wavelength it is designed to receive. See 
recent replies. 

LEARNER (Barnsley) sends a diagram of his 
set, and asks (1) Are the connections right. (2) Will 
the aerial and earth do for the set described. (3) What 
stations is he likely to get. (4) Is the down lead in the 
correct position. 

(1) Your diagram is not at all clear, but appears 
all right. 

(2) Yes. 

(3) We cannot say without a knowledge of the 
sizes of your pieces of apparatus. Probably ships 


near the coast and longer wave stations at a greater 
distance if your coils and condensers are suitable. 


J.M. (Windermere) asks (1) Is a lead water 
pipe system suitable. as an earth. (2) Correct buzzer 
connections to a simple one-circuit receiver. (3) Would 
the insertion of a billi condenser across the secondary 
tapping improve the reception of weak signals. 
(4) What is the most sensitive crystal without using 
potentiometer and battery. 

(1) Fairly. Better use à copper wire to a buried 
plate. 

(2) Connect the buzzer across the A.T.I. 

(3) Probably. It will at any rate improve your 
tuning. 

(4) It depends a good deal on the specimen you 
obtain. Perikon is а good one. 


W.B. (Barnsley) (1) sends diagram and descrip- 
tion of a sel for criticism. (2) Asks if he would get 
results with a valve instead. of a crystal, his aerial 
being indoors, about 10’ high. (3) If a valve were 
used, what windings to use for the tele phone transformer 
for telephones of 3000 ohms. (4) What kind of 
batteries other than accumulators could be used far 
lighting the valves. 

(1) The set is all right, except for the aerial, 
which is so small as to be almost useless on such 
a set. 

(2) No, you would need four valves at least for 
useful results on such an aerial. 

(3) With telephones of this resistance you should 
dispense with a transformer, which at best woul 
be inefficient. i 

(4) Large size primary batteries, of a type such 
as the bichromate, which has low resistance and 
does not polarise readily, could be used, but would 
be much less convenient and cheap to run, as 
accumulators, and would cost almost as much to 
instal. 


RADIO (Lincoln) asks (1) Ie ebony a good 
insulator, and, if во, is it as good as ebonite. (2) Are 
wireless signals more audible on a foggy night, i.e., 
is a foggy atmosphere а much better conductor than 
a clear one. (3) Having the choice of two places for 
ap paratus, one on the ground floor, on a table 3' from 
the ground, the other upstairs about 14’ from the 
ground (the earth lead is the same in both cases), does 
it follow that the signals will be of the same strength 
in each case. (4) For data concerning various stations 

(1) Fairly, if quite dry. Not nearly as good as 
ebonite. 

(2) No. 

(3) The strength will be approximately the 
same. 

(4) Consult lists in back numbers of The Wireless 
World, or the “ Year Book." The times of working 
vary considerably. 

A.T.R. (Portsmouth) asks (1) For criticism of 
set. (2) What resistance tele phones to use. (3) From 
what distance should he receive. (4) Is there a club 
near Tooting in London nearer than Peckham. 

(1) O.K. 

(2) 4000 ohms. 

(3) Impossible to say. Apart from the strength 
of the transmitting station, there are so many 
unaccountable factors which enter into the ques- 
tion. 


789 


FEBRUARY с, 1921 


(4) None that we know of. 


C.W.T. (Dorchester) sends two sketches of 
recetvers, and asks (1) The best .position for the 
variable condenser in No. 1. (2) Ів the proposed 
circuit correct, and, if not, will we correct. (3) Should 
he receive C.W. and telephony from PCGG. (4) Are 
basket inductances better than slab. 


(1) In series with the aerial or across the two: 


coils in the aerial circuit. 

(2) A by-pass condenser (:003 mfds.) is required 
across the primary of the first intervalve transformer 
and preferably also across the H.T. battery. 

(3) No dimensions are given, so we cannot judge 
the wavelength; otherwise you should with a 
set of this type. 

(4) Basket inductances are better for short 
wavelengths, as they have very small self-capacity. 


J.F.E.L. (East Ham) asks (1) Particulars of a 
station which sends out a time signal at 1930 G.M.T., 
spark, between 1000 and 2000 metres. (2) Apart 
from strength, does it matter what gauge of wire is 
used for an aerial. (3) For a diagram of a two-valve 
receiver the first valve being for reception апа the 
second for amplification, using an iron core trans- 
former. (4) With two sets of high resistance telephones, 
4000 ohms. each, would there be any advantage in 
using a telephone transformer with primary and 
secondary, both wound to 4000 ohms. 

(1) Can you not listen in for the calls in order 
to identify ? 


(2) The smaller wire will have much greater . 


resistance, but the resistance of your earth may be 


Fig. 1. 


large in comparison with both, in which case not 
much difference would be expected. 

(3) See Fig. 1. 

(4) No advantage except protection from shocks, 
this at the expense of signal strength. 

F.W. (Manchester) asks (1) For criticism of a 
diagram for a crystal receiver. (2) For criticism of a 
diagram for a proposed aerial. (3) What stations or 
wavelengths should he be able to pick up. (4) Can he 
receive C.W., spark and telephony on hte set. 

(1) Your connections are wrong. Rearrange as 
in Fig. 2. 
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Fig. 2. 


(2) Quite good. Take the down lead to the end 
of the horizontal lead. 

(3) About 2500 ms. 

(4) Spark and telephony, but not C.W. 


CORRECTION. 


G.P. (Leicester) and Billy (Horncastle). In 
error the Figs. referring to your questions in the 
January 22nd issue were wrongly placed. Fig. 3 
should read Fig. 4 and Fig. 4 should read, Fig. 3 in 
each case. | | 

Radio (Norwich). The Fig. included in the 
reply to your questions in the January 22nd issue 
should have been as Fig. shown below. 


SHARE MARKET REPORT. 


The Wireless Group has been unsteady during 
the last fortnight and deelings have been dull. 
Prices as we go to press, January 28th, аге :— 


Marconi Ordinary .. .. .. £2.0.0 
T Preference .. £2.0-0 

i Inter. Marine .. .. £1-5-0 
Canadian .. .. .. 7-6 
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.LOUD-SPEAKIN G TELEPHON ES 


By Рнилр К. Coursey, B.Sc., A. M.IL.E.E 


Vor. УШ. No. 24. 


ROBABLY almost every wireless 

experimenter at some period of his 

work has wished for some means of 

rendering audible to а number of 

persons simultaneously the signals 
picked up by his “ set." With most receivers 
it is practicable to employ a number of 
separate telephone receivers joined up either 
in series or parallel, depending upon the 
electrical characteristics of both the detector 
and the telephones, but it is customarily 
found that if more than two or three instru- 
ments are used simultaneously the strength 
of the signals heard in all the a 
falls off rather rapidly. 

‘This phenomenon was perhaps more par- 
ticularly noticeable when using a crystal 
detector than it is when valves—and par- 
ticularly amplifying valves—are employed, as 
the available power output of the latter may 
be much greater. Even with crystal detection 
it is possible to use five or six telephones if a 
separate crystal is allotted either to each 


telephone or to each pair of telephones, the 
whole assemblage being joined across the 
tuner secondary in the usual way (Fig. 1.) 

It will, of course, be necessary to readjust 

the coupling between the primary and 
secondary coils as compared with the value 
found best for a single detector, as the altered 
resistance of the detectors will affect the 
decrement of the circuits. 
- This method, although workable, is not 
very satisfactory, as the number of persons 
who can listen-in simultaneously is still very. 
limited, and the arrangement is of course not 
at all suited to demonstrations before a large 
audience. А “ loud-speaking ” telephone is 
necessary in the latter case. 

When using an amplifier it becomes 
practicable to so magnify up the strength of 
the incoming signals that, when passed 
through an ordinary pair of telephone receivers 
resting upon the table, they are audible an 
appreciable distance from the apparatus. By 
placing a horn or trumpet in front of the 
receiver, the sound can be still further inten- 
sified, and we thus obtain what is perhaps 
the simplest form of: loud-speaking telephone. 
Fig. 2 illustrates а very simple apparatus 
constructed in this way. 

It consists simply of a base, A, upon which 
is fixed at an angle a block of wood of about 
3 in. square section, B, having a recess bored 
in one side so that a telephone receiver may 
be placed in the space so formed.. Any 
ordinary type of telephone may be employed 
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for this purpose, but а “ Brown " is the best 
to use if one is available. In this case the 


recess should be about 2} in. diameter by 


A home-made loud-speaker. 


1 in. deep, and a rubber ring may with 
advantage be placed at the bottom for the 
earpiece to press against. The receiver may 
be secured in position with three pieces of 
springy metal, screwed into the wood at the 
. edge of the hole and pressing on the back of 
the receiver. H is a phonograph horn, which 
is held in position by being inserted tightly 
into a hole bored into the wood block B, 
from the front to meet the centre of the 
recess. The size of this hole should be 
adjusted to suit the particular horn to be 
used. 

Several patterns of loud-speaking telephones 
are available now for wireless and other uses. 
Some of these possess some novel features, to 
which it may be of interest to draw attention. 
The pattern of “loud speaker” most often 
found in use in connection with wireless 
apparatus is that manufactured by Messrs. 
S. G. Brown, Ltd., to which firm the writer 
is indebted for Figs. 3 and 4. These give 
respectively а general view of the apparatus 
with some accessories and a cross-sectional 
diagram to illustrate the method of con- 
struction. The arrangement is somewhat 
similar to that of the Brown's reed-type 
telephones, in that a reed is used to which is 
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attached the centre point ofa cone-shaped 
diaphragm. ‘This reed, К, may be seen in 
Fig. 4 on the left-hand side attached to the 
upper part of the instrument. The reed is 
magnetically influenced by the windings on 
the poles of the permanent magnet, M, and 
the sensitiveness. may be adjusted by varying 
the distance between the reed and the magnet 
by means of the adjusting screw seen on the 
right-hand side of the instrument. 

A very interesting form of loud speaker is 
that known as the “ Magnavox,” in which a 
departure is made from the more ordinary 
patterns of telephone in which the forces 
producing the movements of the diaphragm 
are due to direct magnetic pulls of an electro- 
magnet on the iron diaphragm or on a steel 
reed mechanically attached to the diaphragm. 
In the Magnavox instruments these forces 
are the reactions between a fixed magnetic 


— E — 


Photo: S. G. Brown, Lid. 


Fig 3 
General View of Brown's loud-speaking Tele phone. 
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field and a movable coil carrying a current. 
This type of instrument, therefore, more 
resembles а “ moving-coil " type of galvano- 
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Fig 4. 


: Sectional diagram of Brown's loud-speaking Telephone 


meter, whereas the ordinary pattern is like 
the " moving-iron? type. The general 
arrangement of the apparatus is shown in 
Fig. 5, which -is almost self-explanatory. 
By this special type of construction the 
vibrations of the diaphragm are not hindered 
by the proximity of the magnet poles, and 
their amplitude is therefore the maximum 
possible. The resultant volume of sound output 
is therefore great. 

The permanent magnetic field in these 
instruments is provided by an electro-magnet 
energised from a 6-volt battery, instead of by 


a permanent magnet, as in the more usual 


types. This magnet is provided with a 
narrow circular air gap, in which is produced 
a dense magnetic field. ‘The circular-shaped, 
light, movable coil is suspended in this gap, 
as indicated in Fig. 5. | 

An interesting curve has been published by 
the Magnavox Company (U.S.A.), comparing 
the sound outputs of a Magnavox and of an 
ordinary instrument. It is reproduced in 
Fig. 6, and well shows the limitation of the 
output of an ordinary type of instrument by 
the proximity of the magnet poles. 

Another loud-speaking telephone in which 
the diaphragm apparently has greater freedom 
of movement than in the usual types, has 
been developed by the Western Electric 
Co., Ltd. A sectional diagram is given in 
Fig. 7, which indicates the chief features. 
It may be noted that the diaphragm is provided 
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Fig. 5. 


Diagrammatic arrangement of Magnavow loud 
speaking Telephone. 
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Fig. 6. 


Comparison of Magnavox and ordinary patterns of 


loud speaking Telephones. 


with corrugations to give it greater freedom 
of movement, and that it is set in motion 
not directly but by being mechanically 


coupled with an armature whose movements 


are controlled by the pole-piece windings of 


a magnet. The shape of this armature is also 
indicated in Fig. 7, in which the two smaller 
sketches give an end elevation and plan 
respectively of the armature, which is seen 
in side elevation in the main drawing. 

In the use of any form of loud speaker it 
is practically essential to employ a low- 


AN AMATEUR SET. 


The set illustrated here belongs to Mr. 
E. C. Deavin, Secretary of the Dartford and 
District Wireless Society. The set consists, 
in the main, of a single valve receiver, and a 
ч valve amplifier, both supplied by Messrs. 

O. Read & Company. Using a 100ft. 
ids wire aerial 40%. high, the set tunes to 
anything from 400 to 4,000 metres. Signal 
strength 15 unusually good, and telephony 
comes in extremely well, 
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frequency amplifier of one or more stages to 


actuate the instrument. For the production 
of extremely loud results a number of loud 
speakers may be used, connected in parallel, 
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. Fig. 7. 
Cross section of Western Electric Co.’s loud speaking 
Telephone, 


but the amplifier must also be increased in 
proportion, by the addition either of more 
valves in parallel, so as to increase the ther- 
mionic current, or by the use of valves of 
larger size working . with a higher anode 
voltage and passing more current. 


[Photo by Frank Hills, Dare 
Mr. E. C. Deavin's Set. 
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PRESENTATION TO 7 
MR. A.A. CAMPBELL SWINTON, F.R.S. 


T the meeting of die Wireless 

Society of London, held at the 

Royal Society of Arts John 

Street, Adelphi, London, W.C.2, 

on January 27th, 1921, a pre- 

sentation took place to Mr. A. A. Campbell 
Swinton, F.R.S., of an illuminated address 
on the occasion of his retirement from the 


Presidency of the Society. 


f * Alan A 


j, jt * . * м * 
E 17 since the inauguration of the Society | 
А ; * ы; ( ` 
r i | in the pear 1215. à F 
| Signed on behalf of the Society | - jJ 
л ^ E [ E 
; Дапипги 1921. ; 


“The Pr esident, 
^ Vie Presidents, сете, 

and Committee of the 
Wireless Society of Kondon 
desire to mark the occasion of 

the retiremeut of | 

| „Campbell S'tvintou , F.R. rA 

28 from the office of President 

ү by expressing their thanks to him for his |: 

‘distinguished services in that capacity © 


“wy | President. E 


orc cc NI 


this Society and whom you all know well, has 
vacated office after a term in which he has 
been the moving spirit, or, at least, the 
guiding spirit, may I say, of the Society. He 
has given us very definite proofs of his interest 
and of his continual activity. He has not 
only given his time and his thought, but in 
addition he has very frequently given us the 
convenience for our committee meetings, of his 


The illuminated address presented to Mr. A. A. Campbell Swinton, F.R.S. 


In making the presentation, the President 
(Major J. Erskine-Murray, D.Sc.) said: 
Ladies and gentlemen, I have a very pleasant 
duty to perform to our past President. Our 
first President, who has been so much to 


actual ofhce room. We, the officers and 
committee of the Society, have taken upon us to 
prepare a small memento which we hope that 
he will accept. I, therefore, propose that the 
illuminated address which we have now with 
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us here be presented to Mr. Campbell Swinton 
on behalf of the Society, though at the 
initiation of the ofhcers and committee. 
(Applause, which was renewed and prolonged 
when Mr. Campbell Swinton came forward 
and took the address.) 

Mr. Е. Норв-Јомеѕ: The .President 
permits me to second his proposal, which 
has been already carried by acclamation ; 
and when I think of a certain day in Septem- 
ber, 1913, I become reminiscent. My mind 
goes back to the early hopes of those who 
were engaged in founding this Society, and 
to the occasion when I called on Mr. Camp- 
bell Swinton to invite him to become our 
first President. He thought seriously before 
taking up the proposal, because he is the 
kind of man who never takes on a job unless 
he can do it thoroughly, and it took him 
some time to make up his mind. But he 
accepted, and I have felt since, that I never 
did a better day's work in my life than when 
I got him to take the matter up. He has 
done his work so thoroughly that it has been 
the greatest pleasure possible—a recreation— 
for the committee and officers to work under 
his guidance for the last seven years, with 
only a short hiatus in the latter stages ofthe 
war. He has always been trusted absolutely 
by the authorities at St. Martin's-le-Grand, 
and of course is persona grata with all their 
officials! He has initiated traditions for this 
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Society to follow which I am sure all the 
officers will do their best to maintain. In 
every respect he has been a most excellent 
President for us, and, as one who has been 
engaged in the actual work of the executive, 
I am very glad, Mr. President, that you have 
permitted me to add to the excellent terms 
in which you yourself have made this pre- 
sentation. (Renewed applause.) 


Mr. A. A. CAMPBELL Swinton : Ladies 
and gentlemen, I assure you I hardly know 
quite how to express my feelings. This 
matter is very much of a surprise to me, 
though I did just hear a rumour of it a day 
or two ago. It is exceedingly kind of the 
Society to give me this memorial. I have 
already, when I vacated the chair, given you 
a brief résumé of how much I felt indebted 
to all my colleagues on the Committee, who 
have really made the work of being President 
of this Society a great pleasure. I will not 
detain you by referring to all that again, but 
I would like to say how very much I feel 
the honour of being given a presentation 
of this description. I shall treasure this 


address as a thing that I can keep for the 
rest of my life, as a very pleasant memento 
of a period which, as President of this Society, 
I assure you I have enjoyed most thoroughly. 
I thank you, ladies and gentlemen. (Renewed 


applause.) 


on Tuesday, March Ist. 


THE WIRELESS SOCIETY OF LONDON 


The Presidential Address, by Major Erskine-Murray, D.Sc., F.R.S.E., will be given 
at 8 p.m. at the Lecture Theatre, King’s College, Strand, W.C. (next Somerset House), 


Tickets of Admission will be issued to all members ; visitors tickets may be 
obtained from the Honorary Secretary, Mr. H. Leslie McMichael, 32, Quex Road, 
W. Hampstead, N.W.6, a stamped addressed envelope to be sent with the application. 

The Conference of Wireless Societies will be held on the same date (March Ist) at 
3 p.m. at the Royal Society of Arts, John Street, Adelphi, W.C.2. 
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MR. A. A. CAMPBELL SWINTON, F.R.S. 
(First Past President of the Wireless Society of London,) 
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THE WIRELESS STATIONS OF THE 
BRITISH COMMERCIAL AIRWAYS’ 


By Lieut. Duncan Sincrair, R.A.F. 


HE purpose of this Paper is to 

give information relating to the 

work that has been accomplished 

for the establishment of an 

efficient wireless communication 
system for civil flying. 

In view of the somewhat limited number 
of stations the subject heading may be regarded 
as ambitious, for, strictly speaking, the British 
airways consist chiefly of the continental 
routes of this country at the present time. 
Even so, they possess wireless stations in 
which, no doubt, there are points of general 
interest. | 

The general scheme of wireless routine 
along the air routes comprises several highly 
important subjects. The meteorological 
system itself occupies possibly 60 per cent. 
of the total work, and is divided under various 
sections. 

It is of paramount importance in so far as 
weather conditions are the deciding factor in 
modern aviation. No doubt the time will 
come when flying will be independent of 
weather—it is definitely coming—but it is 
not yet here. When such conditions obtain 
it is safe to say that air trafhc will be as 
punctual and as regular as that of the railways 
—certainly, їп some cases that we meet 
daily—much more so. 

There is one main wavelength allotted 
for general meteorological work, namely, 
1,400 metres. On this wave the whole of 
the reception of "synoptics" (or weather 
reports from individual outstations), and 
the broadcasting of “general inferences,” 
is carried out. “These “ synoptics " consist of 
consolidated general reports, covering large 
areas, and are built up from the synoptics 
received from the outstations by the Meteoro- 
logical Department at the Air Ministry. 
‘Transmission ts effected by the Air Ministry 


* A Paper read before the Wireless Society of 
London, on Thursday, January 27th, 1921. 


Wireless Telegraphy Station at definite times. 
““Inferences” are further issued by that 
station, determined by a consideration of the 
same date, at other defined times. 

Conditions along the air routes are con- 
solidated hourly and transmitted by Air 
Ministry on 1,680 metres (C.W.), being 
known as “ hourly route meteor messages.’ 

Full details of the codes in use for these 
routines have already been made public, and 
I do not propose to go further into details. 

Traffic messages, comprising signals relating 
to the arrivals and departures of aircraft, 
together with signals between the traffic 
officers of the air ports, form practically . 
the remaining 40 per cent. of the work carried 
out. The wavelength of 900 metres is 
kept as free as possible for radio-telephonic 
working with aircraft in flight, and the 
terminal stations and intermediate stations 
maintain a constant watch, during flying 
hours, on that wave. This means that the 
maximum possible amount of attention is 
given to individual machines, so that at no 
time need a machine be out of touch with a 
ground station. The question will at once 
arise, then—" In what manner is the mete- 
orglogical and traffic work conducted, and 
by what stations?" The whole of this 
routine is carried out by Air Ministry working 
direct to the French, -Belgian and Dutch 
terminal stations at Le Bourget, Brussels and 
Soesterberg .respectively. 

A special direct telephone line is in constant 
operation between the London ‘Terminal 
Aerodrome at Waddon, and Air Ministry 
Wireless Station. 

Messages handed in at the duty office at 
Croydon are checked and passed over this 
line to the receiving office in London, and 
are then passed, in order of priority, or of 
handing in, to the particular operator working 
with the station of destination, who transmits 
them. 
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Similarly messages arriving from the 
Continental termini are passed by the direct 
line to Croydonand thence, via the duty office, 
to the official or firm concerned. ‘This may, 
at first sight, appear to be.a needless duplica- 
tion of work, but it must be borne in mind 
that by no other means can the 900 metre 
wave be kept clear for aircraft radio-telephonic 
communication. Some idea of its efficiency 
may be gleaned from the fact that the average 
time of passage of a message from terminus 
to terminus, inclusive of the time taken in 
handing in and delivery by hand, is in the 
region of 11 minutes. There have been 
cases where a message has been in the hands 
of its “addressee” exactly three minutes 
after handing in—and that between London 
and Paris. | 

This trafic is not small. During the 
period from April 1st to December 31st, 1920, 
21,491 messages were passed, totalling 
607,588 words. Of these, 2,227 messages 
or 44,528 words were route traffic, the 
remainder being meteorological. 

This total does not include repetitions, nor 
does it take any account of the fact that each 
message is repeated twice in the normal 
course of transmission, facts, which, if brought 
into consideration, at least double the actual 
amount of wireless telegraphy working. 
When one thinks, moreover, of the possible 
sources of interference, notably from some of 
the spark stations in existence, one must 


admit that the efficiency is high, both оп. 


route and meteor and aircraft waves. 

The staffs employed at these stations are 
ex-Service personnel (mainly R.A.F.), and 
have been selected for their service records 
and known capabilities. Of course, the 
Air Ministry Wireless Station is a purely 
service station, but several civil operators are 
temporarily employed there. In the majority 
of cases these operators are highly expert 
and of a proficiency not to be obtained without 
long months of careful training. Most of 
them are equally at home on the ground and 
in the air, and at at least one of the stations, 
their ordinary routine work covers both 
flying and ground duties, in alternate spells. 


Moreover, in view of the fact that they may 
be required to work with foreign machines 
and stations, some of them are almost polyglot 
—not in the world-famous manner of the 
British troop—one per cent. language and 
ninety-nine per cent. pidgin English—but 
comprehendable speech of a commercial 
utility. - Possibly you may hear, or already 
have heard, when listening to Croydon on 
your own set, an example of this. 

Their duties cover the fields of telegraphy, 
telephony and direction finding, and they are 
their own mechanics and do their own repairs. 
In all cases but one, the operators manning 
stations have built their station themselves 
from the material issued them. 
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Sketch Map showing positions of Stations of the 
«De partment of Civil Aviation. 
Let us then turn our attention to the 
stations themselves. The chart given in 
Fig. 1 shows the total stations administrated 
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by the Department of Civil Aviation. ‘Their 
names are Croydon ; Lympne, near Folke- 
stone ; Castle Bromwich, Birmingham ; 
Didsbury, Manchester ; Renfrew, Glasgow ; 
and Pulham, Norfolk (between Ipswich and 
Norwich) In telegraphic working the call 
signs are GED, GEG, GEC, GEM, GER, 
and СЕР respectively, while for radio- 
telephony the names of the stations are used. 
In passing it may be also of interest to note 
that the call signs of the foreign stations, 
` whose work is intimately connected with 
these stations, аге :—St. Inglevert, near 
Boulogne AM ; Le Bourget, Paris, ZM ; 
Brussels, HS and BAV ; and Soesterberg 
near Amsterdam, STB. 

With the exception of Pulham all these 
stations are situated on Aerodromes engaged 
їп aeroplane work ; Pulham may become a 
British airship terminus for airships 
to fly to India and America. 


Fig. 2. 
External view of Didsbury. 


A further station has very recently been 
opened at Lerwick, in the Shetland Islands, 
in close proximity to the newly-established 
geophysical observatory. In point of fact 
this station is the original Post Office station. 
Its work will be entirely meteorological, 


THE WIRELESS WORLD 


and will not be directly connected with flying 
operations. Messrs. Handley Page have also 
been granted permission to instal a radio- 
telephonic station on their aerodrome at 
Cricklewood, which they have manned with 
their own personnel, and which works in 
conjunction with their machines operating 
on the continental air routes, for experimental 


Fig. 3. 
Castle Bromwich Station. 


purposes on the 950 metre wave. In case of 
necessity this station may use the 900 metre 
wave. 

The controlling station of the entire 
900 metre group is Croydon, situated on the 
London ‘Terminal Aerodrome at Waddon. 

In dealing with these stations in turn, it 
will. suffice, in the case of the stations of the 
London-Glasgow ^ route, viz., Castle 
Bromwich, Didsbury and Renfrew, to describe 
any one of them, since all are technically 
exactly similar. 

Figs. 2 and 3 show external views of these 
stations. 

The masts are 70 ft. in height, in steel 
sections, and are spaced roughly 200 ft. apart. 
At Renfrew the aerial has been built of 
twin 4's, and at the other two aerodromes it 
consists of a pair of wires 7 ft. to 10 ft. apart. 
This wire is 7 strands of 22 S. W.G. copper, 
and is of medium flexibility. All antennz 
are of the “Т” type, bearing North and 
South. The slides do not convey any im- 
pression of the earth systems, but in all cases 
this is built up of a radial lay-out of copper 
mats, buried to a depth of 2 ft. to 3 ft., there 
being 6 mats in all, each being 15 ft. by 27 ft. 
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Fig. 4. 
Internal view of Castle Bromwich. 


Auxiliary aerials are also rigged for working 
with the lower powered transmitters, and for 
emergency purposes. 

Ме now come to the general internal 
arrangements, illustrated in Figs. 4 to 10. ° 

The transmitting unit is rated at 250 watts, 

with a range of up to 400 miles telegraphy, 


Operating Bench— Renfrew. 


and 100 miles telephony. ‘T.2b. valves are 
employed with 12-volt filament supply, and 
between 1,700 and 2,000 volts high tension 
supply at up to 140 milliamperes from a 
Newton machine. Power is derived from a 
4:5 kilowatt Austin D.C. generator, with a 
floating battery of accumulators of the 
2 volt 90 ampere hour variety. Ву this 
means charging can be carried outat times 
most suitable for avoiding interference from 
the generator in the receiving circuits. During 
the hours of greatest traffic, the H.T. generator 
is supplied from the accumulator bank, and 


on this principle about 48 hours charging 
suffices for a week's transmission. 

The circuit diagram is shown in Fig. 11. 

Operation of the Morse key (M) will, 
owing.to the closing of the grid leak circuit 
(С), alter the potential on the grid of the 
valve (V), thus causing a change in the value 
of the current passing to the anode of the 
valve. Consequently, oscillations are set up 
in the circuit including the anode, the aerial 
(A), the aerial inductance (I), the fine turning 


Fig 6 
Transmitting Unit—Castle Bromwich. 


inductance (i) and filament heated by local 
battery (B). These oscillations are main- 
tained by the fixed grid reaction coil C. ` 
The aerial is connected through a send-receive 
switch to an aerial tapping plug P, thus 
giving a ready means of quick tuning and 
variation of wavelength generally. The in- 


Fig. 7. 
Power Plant— Renfrew. 
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Fig. 8. 
Н.Т. Accumulator Bank at Renfrew, 


ductance I is wound on an ebonite former, 
with as little metal-work as possible to avoid 
losses due to eddy currents, and is designed 
to have the minimum H.F. resistance. 

A fine adjustment can be obtained by use 
of the earth plug E, and an anode tapping 
plug I is provided. 

The grid condenser GC is of the Dubilier 
mica type, and is rated to stand 2,000 volts. 
The grid leak is wound on grooved ebonite 
- and is of platinoid wire. 
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Accumulator Room— Didsbury. 
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If sparking at the key contacts is excessive, 
an additional condenser is inserted (С). 
A high-tension switch (S) of “ quick-break ” 
pattern, enclosed in an asbestos-lined case, 
controls the main Н.Т. supply, and has, 
arranged across it, the mains condenser (MC), 
also of Dubilier mica type, and rated to stand 
4,000 volts D.C. [ts function is to provide 
a path for the high frequency anode pulses. 
A moving coil high-tension milliameter (a) 
measures the H.T. current, and reads up to 
half an ampere. 


Fig. 10. 
Generator Controls— Renfrew. 


The earth side of the send-receive switch 
is connected to one side of the condenser 
(E’), and rated to stand 10,000 volts D.C. 
with safety, and is thence connected with the 
fine tuning part (1) of the aerial, which con- 
nection includes the aerial ammeter (A), 
a hot-wire switchboard instrument, reading 
0-6 amps. "The position of this instrument 
in the circuit is such that its terminals have 
no appreciable high-tension potential to earth, 
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and that its reading will not be influenced 
by any capacity to earth, which. the gh 
tension mains possess. 


ground work has proved eminently satis- 
factory. Broadly speaking, it is designed 
to receive spark only up to 800 metres, and 


-~ C.W. from 800 upwards to 2,500 metres. 


m I 


Eo. i 
Standard Transmitting Unit. 


‘The movement of the send-receive switch 
also closes a circuit containing the filament- 
heating battery (B), the valve filament, the 
filament ammeter (moving coil type), and a 
filament control rheostat of a sliding type. 

. From the diagram it will be seen that 
the earth plug E controls the amount of 
inductance in both anode and aerial circuits. 

On a 1,400 metre wavelength with 
filament current of 3:7 amps. 1,700 volts 
H.T. supply, and 140 milliamps, the radiation 
is 3-2 amps. or more for C.W. telegraphy, and 
3 amps. for telephony. It is possible to 
radiate as much as 6 amperes, transmitting 

pure C.W. 

I regret that I am unable to furnish in- 
formation of the extra circuits used for 
telephony, as they cover details which I 
am not at liberty to publish. 

A wiring diagram is given in Fig. 12 of 
the standard pattern of receiver. Although 


the design was originally one for purely 


aircraft purposes, that is to say, for installation 
in machines the adoption of this set for 


This receiver combines the functions of 
tuning, detecting and amplifying, there being 
three sets of ranges of wavelengths—150 to 
350 metres, 500 to 700 metres, and 800 to 
2,500 metres—any set being brought in at 
will from the 3-range switch. “ К” valves 
are employed, the first acting as detector 
and high frequency amplifier, and the second 
and third as audio-frequency amplifiers. 
To keep the receiver as simple and compact 
as possible a single tuning circuit is used, 
consisting of a variometer in series with the 
aerial, and graduated. in degrees. 

.'The connections for the 800 to 2,500 
metres range, being the ones that most 
intimately concerns the work carried out, 
are shown in Fig. 12. 

They are of the usual type, the anode 
circuit being coupled to the main oscillating 
circuit. Parallel condensers are introduced 
in the aerial circuit in order to make tuning 
possible on small aerials, as, for example, 
that on an aeroplane, when receiving these 
longer waves. The first valve only is 
shown, the low frequency iron core trans- 
formers and second and third valves being 
omitted for the sake of simplicity. In 


140—1060 MHMYS. ` 


Fig. 12. 


Wiring Diagram of Standard Receiver, 
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19, 1921 
. passing it is well to mention that a totally new 
type of receiver will very shortly replace this 
one at all these stations. 

The wavemeter (Fig. 13) for use, both 
with these transmitting and receiving units, 
was designed to be employed in the Royal 
Air Force as an accurate portable testing set, 
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Fig. 13. 


for all general purposes. Variation of wave- 
length is obtained by means of variometer, 
tuning with a condenser of fixed value. 

These wavemeters are wound so that 
several ranges of wavelength can be obtained 
with a standard inductance, by varying the 
connection of the inductance, or the value of 
the condenser. 

The calibration is engraved on a rotating 
dial. In order that the calibration may not 
be affected by shaking the 
instrument, the variometer coils 
are wound on rigid rectangular 
frames, with grooves at the 
corners of the frames for each 
turn of the coils. 

The ratio of the maximum to 
the minimum inductance obtain- 
ed by rotating the inner vario- 
meter coil in relation to the 
outer or fixed coil, depends on 
the space between the fixed and 
the movable coil, and vario- 
meters have been made in which 
the ratio was as great as 10:1. 
For practical purposes the dis- 
tance has been fixed to givea r. itl 
ratio of about 4.5:1. Another * 
range of wavelength is obtained 
by making the inductances of 
the two coils approximately 
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equal, and changing the connections from series 
to parallel. If the wavemeter is calibrated to 
give wavelengths directly, when the coils 
are in parallel, the wavelengths when the 
coils are in series are obtained accurately 
by multiplying the scale readings by 2. A 
series-parallel switch is provided for making 
these changes in connections. 

Wavemeters having ranges from 250 to 
1,000 metres, or 1,000 to 10,000 metres, 
are now made with the same variometer, by 
fitting a condenser of the required value. 

For tuning the transmitter the wavemeter 
is placed in some convenient near position, 
and the transmitter set in action. 

The resonance point is indicated by means 
of the small electric lamp, which is in series 
with the oscillating circuit, and which glows 
more brightly when the received oscillating 
current is a maximum. 

If the aerial current is inconveniently 
small, further sensitivity may be obtained by 
bringing the glow lamp to a dull red heat 
by means of current from the dry cell D 

A choke coil E is provided in series with 
the dry cell and lamp, to prevent the high 
frequency current from passing through the 
cell. 
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For setting the receiver to any desired 
wavelength the wavemeter scale is rotated 
until the arrow points to the desired position, 
the buzzer set going, and the receiver tuned 
directly to the wavemeter. 

In a comparatively recent number of 
The Wireless World, there was a very 
excellent description of the “ line switching ” 
system in use at the Croydon station, a system 
by means of which a link is provided between 
aircraft їп flight and any desired centre, 
via the aerodrome wireless station and the 
line telephone exchanges. You will, no 
doubt, remember reading in an evening 
paper how Messrs. Instone were able to 
speak directly to one of their pilots after his 
machine had left Croydon for some appreciable 
time. Briefly outlined, the arrangement is 
such that the operators head telephones and 
microphone are connected to a switchboard 
in such a manner as to enable him at will to 
listen in or speak on either his W/T 
circuits, or on the line telephone. He 
is further capable of switching the two 
systems, line and W/T, together, so that 
a person speaking over the line telephone 
can operate the wireless transmitting gear, 
and can hear any speech picked up by W/T. 
‘The system is nota perfect “ two-way " one— 
that is to say, it does not permit of the person 
in the air interrupting the speaker on the 
ground, or vice versa, as in the usual manner 


Fig. 1б. 


Generating Unit—Croydon. 


Fig. 16. 


Transmitting Panel—Croydon. 


of telephone conversations. |The wireless 
operator is compelled to listen in to both sides 
of the conversation, and to switch over from 
transmission to reception as required. ‘There 
Is no doubt that very soon this drawback will 
be removed and that R/T conversations 
will be exactly similar to those of the ordinary 
ground system ; but, in the meantime, 
satisfactory results are obtained with the 
existing arrangement. 

The whole station at Croydon, which is to 
the design of Marconi's Wireless Telegraph 
Co., Ltd., and is rated at 4 K.W., is divided 
into two separate sections, contained in 
different buildings, and situated about 150 
yards apart. The first building contains 
the entire power plant and transmitting 
units, while the second comprises the reception 
instruments and controlling panels. "The 
entire station is operated from the reception 
hut, the transmitting apparatus being remotely 
controlled by means of a buried cable running 
between the two buildings (see Fig. 14). 
Since all reception iscarried on the D.F. aerials, 
and these aerials аге at present totally unsuited 
for transmission, a second aerial is erected on 
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the site of the transmission building. ‘This 
arrangement brings with it several advantages, 
for there is freedom from mechanical and 
electrical noise while receiving ; an increased 
possibility of speed in the exchange of signals, 
for the running machinery need not be shut 
down at every reception ; and neatness and 
compactness of the receiving hut. This 
increase of speed in operating is very necessary 
in the case of aircraft, because a lost machine 
calling for position may move a very con- 
siderable distance in a short space of time, and 
minutes, we might almost say seconds, are a 
question of miles. 


Although telephony is primarily used, 


telegraphy is also possible by a simple keying 

arrangement, allowing for either pure C.W. 

or tonic train. 

Tue TRANSMISSION AND Power House 
This building is divided into rooms con- 

taining—(1) the power plant illustrated in 
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Fig. 15; (2) the accumulator room and 
workshop ; and (3) the transmitting room. 

Energy is derived from one ot two 
Austin power plants, similar to those in 
use at Renfrew and its companion stations. 
The machines are duplicated, so that the 
possibility of a lengthy breakdown is reduced 
to a minimum. The D.C. supply from 
these generators drives an alternator, deliver- 
ing power at 85 volts 150 cycles, which is 
transformed up to 7,000 volts, rectitied and 
fed to the oscillatory and telephone control 
circuits. 

The transmitting apparatus is titted to a 
panel (Fig. 16) arranged back to wall, so as to 
screen, as far as possible, all points at high 
potential. The general arrangement will be 
seen from the diagram given in Fig. 17. 
The filaments of the valves are lighted from 
the alternating supply through a transformer, 
which carries two secondaries wound for 


Fig. 17. 


Diagram of Transmitting Panel. 
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6 volts, one lighting the power and control 
valves, the other the rectifying valve. "The 
potentials of the rectifier filament rise to 
7,000 volts, and the filament transformer 
winding is, therefore, highly insulated. 
Smoothing chokes and condensers are em- 
ployed to smooth out the unidirectional 
pulses fed from the rectifier. The rectifica- 
tion and smoothing of the filament supply is 
not necessary, since the filament emission 
is nearly constant, owing to the fact that the 
filament temperature is slow in responding 
to the rapid variations of current supply, 
this, in itself, constituting a smoothing device. 
Control of the brightness of the filaments 
of the valves is carried out by means of series 
resistances. 

Telephone control is etfected through two 
valves. The variations of potential of the 
microphone transformer are superimposed 
on the grid filament circuit of а 20-watt 
valve, and are then magnified through a 
second transformer, the secondary of which 
supplies the grid and filament of a 500-watt 
valve. 

The variations of speech voltage are then 
again magnified up and imposed on the main 
high-tension supply to the oscillator, .by the 
well-known choke control method. 

Reaction is variable. 

The  send-receive switch is remotely 
controlled from the reception hut by means 
of a relay which brings in the aerial, primary 
of the H.T. transformer, and filament light- 
ing when sending and open circuits them for 
reception. 

Keying, if necessary, is performed by 
breaking the primary of the H.T. transformer, 
cutting off the H.T. supply, and is controlled 
by a second relay working on remote control, 
from the receiving hut. It is not shown in 
the Croydon diagram. If tonic train is 
desired a continuously running buzzer is 
substituted for the microphone in the control 
circuits, keying being carried out as before. 
Tnere are, therefore, no differences in keying 
C.W. or tonic train, except that in the former 
case the control circuits are not brought into 
use. А third relay is used for cutting out 


the main and subcontrol valves when sending 
pure C.W. 

The transmitting aerial is “T” type, 
70 ft. in height, and supported on masts 250 ft. 
apart. Two wires are carried on 10 ft. spreaders, 
and the effective capacity is in the region of 
"0008 mfds. The earthing system is of 
one circle of plates placed under the aerial, 
and 20 ft. in diameter. 

In the new station, which 15 replacing the 
one described, the masts are to be of the 
lattice pattern, and the earth system will be 
of the balancing capacity type, insulated 
wires being carried on posts 7 ft. high, and 
spreading fanwise, under the aerial. 

The existing main earth is kept isolated 
from the earth points of the delays, main 
alternating supply filaments, etc., which run 
to a subsidiary station earth, thereby greatly 
reducing the resistance of the actual H.F. 
system. 

The operating and control hut, which we 
can now consider, contains the entire reception 
apparatus. This consists, primarily, of a 
Bellini-Tost Direction Finding equipment, 
comprising a radiogoniometer and an amplifier 
with both high and low frequency circuits. 
Tuning condensers are provided’ for wave- 
length adjustment. In addition, there is the 
control panel for the complete station, and 
for enabling the operator to listen and speak 
on either R/T or line telephone. One 
operator alone is necessary at any given 
time, and with a second man as stand-by the 
total of two operators is all that is needed for 
any one watch. Occasionally an attendant 
Is necessary from time to time in the power 
house, but this is not a general rule. 

Independent heterodyne is used, local 
oscillations being generated from а R.A.F. 
pattern syntoniser, which is switched on for 
C.W. reception and off for telephony. 

A simplified diagram of the connections 
of the main receiver is shown in Fig. 18. 

‘The reception aerials are supported from 
a 72 ft. box mast, and from smaller posts 
15 ft. in height, and are arranged so that the 
aerials of “ closed-loop ” туре are at right 
angles. (See Fig. 14). Eachaerial is broughtinto 
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: Fig. 18. 
D.F. Receiver. Simplified diagram. 


the cabinet by a separate lead-in, and goes 
directly on to two corresponding fixed field 
coils, arranged in a similar manner at right 
angles to one another. А searching coil is 
suspended in the centre of the field coil system, 
and is connected directly to a variable coupling 
transformer, with windings designed to suit 
a range of wavelengths from 750 to 2,000 
metres, in conjunction with this particular 
aerial. “The secondary is connected to an 
amplifier consisting of six high frequency, 
one detecting, and two low frequency magnify- 
ing valves, the latter being arranged so that 
they can be cut out of the circuit if not 
desired. 

It is a matter of extreme difficulty to lay 
down a hard and fast statement as to the range 
of this station at Croydon. Range depends 
so much upon the sensitivity of the aircraft 
receiver, which again depends upon con- 
ditions in the aircraft itself, and upon the skill 
of the operator in reading weak speech, or 
in reading through induced noises from the 
magneto or through jamming. ‘The range 
from a machine to ground is evidently the 
limiting factor for that machine. At a 
guess, however, it is safe to say that the range 
may be regarded as anything between 100 
and 200 miles from ground to air. 

With the completion of the new station 
and the improving equipment of the aircraft, 
it is hoped that the range will be largely in- 
creased. | 

With the exception of Cricklewood and 
Lerwick, Lympne completes our tour of 
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the aeroplane stations. “There has been so 
little time available since this paper was 
decided upon, that insufficient detail has 
been forthcoming. ‘Then, again, in the cases 
of Lympne and Pulham (the airship station), 
I must content myself with the bare outhnes 
only, because both stations contain sets, the 
design of which involves a description of 


· components not yet available for publication. 


At Lympne the transmitter is a. Service 
pattern, rated at 250 watts, and rather similar 
in design to the set described at the stations 
of the Glasgow route. ‘The receiver is 
that also described as in use at those stations. 
It will be seen then, that I am rather handi- 
capped in what I am able to tell you of this 
station, but because it has necessarily been 
passed over one must not suppose it is un- 
important. It is highly important. It is 
the outpost station, as far as the British Isles 
and the Continental routes to France, Belgium, 
Holland and Germany, are concerned, for 
it is responsible for handing over, in safety, 


Fig. 19. 


Exterior of Pulham Station. 
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all outgoing aircraft to St. Inglevert, its 
nearest French neighbour, and in seeing that 
home-coming machines do not go astray. 

I can, however, tell you that Lympne has 


Fig. 20. 


H.T. Generator and Controls—Pulham. 


worked telephony to Castle Bromwich, a 
distance of about 160 miles, with perfect 
ease, and has been heard at Renfrew, but not 
quite well enough to distinguish the speech. 

All civil aviation airship work is now being 
concentrated at Pulham (Figs. 19 and 20), 
where a more or less new wireless station will 
be completed shortly. Direction finding and 
radio telephony will be the main features, and 
900 metres`is to be the wavelength used for all 
work. Direct communication will be main- 
tained with the ships up to 750 miles, and, 
possibly, much more than that. 

The existing station at Pulham you will 
see from Fig. 19. The masts are 120 ft. 


in height, sustaining а “T” type aerial. 
For telegraphic work the usual pattern 
transmitter and receiver is fitted, while an 
additional highly selective receiver is in use 
on a second auxiliary aerial for special work. 
AIRCRAFT SETS. 

It will be of interest, before concluding 
these notes to describe briefly the aircraft sets 
themselves. Model A.D.2 complete air- 
craft transmitter and receiver, of the Marconi 
Company, is a compact instrument and com- 
bines C.W. tonic train and telephony, any 
of which can be used at will by the operator 
in flight. “The same unit box contains both 
transmitter and receiver. I am indebted to 
Colonel Childs of the Marconi Company for 
the loan of one of these sets in connection 
with this Paper. 

A diagram of the standard aircraft C.W. 
transmitter, R.A.F. pattern, is shown in 
Fig. 22. It is a simple instrument, and 
hardly needs a description. “This instrument, 
together with the receiver, comprises a com- 


Fig. 21. 
Airship Fitting. 
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Fig. 22. 
Diagram of Standard Aircraft (C.W.) Transmitter. 
plete aircraft set capable of giving a range of 
150 miles telegraphy between ground and 
air The particular transmitter here is 
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of rather historic interest, since it was the 
one fitted in Germany into “ L.71,” prior 
to her flight to Pulham, when she was 
handed over under the terms of the Peace 
Treaty. Fig. 21 will give some idea of the 
airship fitting of Бо transmitter and 
receiver. 

As an additional point of interest, a 7-valve 
amplifier, as used at all stations for telephony 
work, is on view. It is a straightforward 


. design of transformer coupled circuit, having 


3 H.F. amplifier, 1 rectifier, and 2 L.F. 
amplifiers. 

I should like to express my keen apprecia- 
tion for the permission given me by Group 
Captain L. F. Blandy, Controller of Com- 
munications, Air Ministry, to prepare this 
Paper; for the valuable assistance of mv 
colleagues there, and for the help rendered 
me by Captain Furnival, of the Marconi 
Company. 


(The Discussion on this Paper will be printed in our next issue,) 


AMATEUR CALL SIGNS. 


Amateur Call Signs.—The following par- 
ticulars of amateur stations; with their call signs, 
etc., have been received since going to press with the 
last issue of The Wireless World. 

2AU, Mr. A. C. Bull, 25, 
West Ham, E. 15, 

2DC, 10 watts, 180 and 1,000 metres, spark, 
C.W. and telephony, Mr. M. Child, Maida Vale, W. 

2KG, 10 watts, 80 to 180 metres and 1,000 
metres; Spark, C.W., Т.Т. апа Telephony ; hours 
of working. Monday and W ednesday 1900 to 2100, 
Thursday 1500 to 1600 and 2100 to 2200, other 
days 2000 to 2100 and 2200 to 2300. Mr, A. E. 
Hay. 6. Oxford Street, Mountain Ash, Glam. 

21H, Technical Colle ‘ge, Cardiff. 

21Y, 10 watts, 180 and 1,000 metres, spark, 
C.W. and telephony, hours of working 1800 to 1900, 


Fairland Road, 


2100 to 2200, Mr. J. Briggs, of City School of 
Wireless Telegraphy, Ltd., 61, High Street. 
Manchester. 

2JM, 10 watts, 180 and 1,000 metres, spark, 
C.W. and telephony, Mr. G. G. Blake, 10, Onslow 
Road, Richmond, Surrey. 

2J0, 10 watts, 180 and 1,000 metres, spark, C.W. 
and telephony, hours of working 2000 to 2100 
Monday to Friday. Other days times various. 
Mr. J. W. Whiteside, 30, Castle Street, Clitheroe, 
Lancs. 

2JU, 10 watts, 180 metres, spark, C.W. and 
telephony, hours of working 2000 to 2200, Mr. 
E. J. Pearcey, 610, Fulham Road, S.W.6. 

2JV, 180 and 1,000 metres, spark, C.W. and 
telephony, hours of working 2000 to 2200, Mr. 
A. G. Robbins, Station Road, Epping. 


WIT RAN.V.R. 


ANNUAL RE-UNION DINNER. 


‘The Annual Re-union Dinnerand Smoking 
Concert will take place at the ‘Talbot 
Restaurant, London Wall, E.C. 2, on the 
23rd of April (day of Football Cup Final) 


at 6.30 pm. Lt.-Col. С. С. G. Crawley, 
R.M.A. will take the chair. 


Please write at once for particulars to 
Lt. Commr. H. E. Sanders, R.N.V.R,, 
Allington, Waterlooville, Hants. 
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The Wireless Society of London. 


Proceedings of а Special General Meeting of the 
Wireless Society of London, held at the Royal 
Society of Arts, John Street, Adelphi, London, 
W.C.2, on January 27th, 1921. 

Major J. Erskine-Murray, D.Sc., President, took 
the chair at 8 p.m. The Hon. Secretary, Mr. Н. 
Leslie McMichael, read the minutes of the last 
meeting, and these were confirmed and signed. 

An illuminated address was then presented by 
the President to Mr. А. A. Campbell Swinton, the 
retiring President, on behalf of the Society. (See 
pp. 195 to 797 of this issue.) 

А Paper by Lieut. Duncan Sinclair, R.A.F., 
entitled '" The Wireless Stations of the British 
Commercial Airways," was read and discussed. 
(For a full rc port of the Paper, вее pp. 798 to 810.) 

The ballot papers for the election of new 
members of the Society were collected, and the 
President subsequently announced the election 
of the following as new members:— Hugh 8. 
Pocock, Percy W. Harris, A. Brailsíord, Douglas 
H. Fehr, Michael C. Ellison, K. T. Chu, R. W. 
Buttemer, Captain R. B. Turnbutt, J. E. McDonald. 

The President: I have to announce that the 
following Clubs and Societies have been affiliated :—— 
Greenwich Wireless Societv, North Staffordshire 
Railway Wireless Society, York Wireless Club, 
Blackpool and Fylde Wireless Society, Dartford 
and District Wireless Society, North London 
Wireless Association, and Croydon Wireless and 
Physical Society. 

There are two other pieces of business; one is 
an announcement of the Presidential address. 
I do not think that we have vet been able to get a 
hall, but it will take place some time at the end of 
next month. The difficulty is to find somewhere 
in which we can meet ; but you will, no doubt, 
hear in good time from the Secretary as to the place 
and date. A further point is the alteration to the 
rules and the constitution of the Society, notice of 
which was given in the circular which you have all 
had. 1 call upon Mr. Hope-Jones to detail the 
suggestions ot the Cominittee. 

Mr. F. Hope-Jones: This meeting, instead of 
being an ordinary monthly meeting, is called а 
special general meeting for the purpose of making 
a small alteration to our constitution, which I 
think you will agree is very appropriate. It is 
simply that Rule 33 shall be altered to read as 
follows :—'" The management of the Society shall 
be vested in a Committee consisting of the President, 
the first Past President, Mr. А. A. Campbell 
Swinton, who shall be a member for life, and апу, 
other Past Presidents to the number of three at 
the invitation of the Committee, the Officers, and 
eight elective niembers." ln making this alteration 
to the constitution, your Committee have deliberated 
carefully. They have had before them the con- 
stitutions of the well-known, old-established institu- 
tions; such as the Institution of Civil Engineers, 
the Institution of Electrical Engineers, the Institute 
of Mechanical Engineers, and other similar bodies. 
We have studied the custom with regard to Past 
Presidents, and have adopted what has been found 
to be the best practice: but we have made one 


conspicuous exception in the method of dealing 
with our first and founding Past President, by asking 
him to be а member of the Committee for life. 
I am sure you will agree with the Committee that 
they have been wise in that. We do not wish to 
be robbed of Mr. Campbell Swinton's long experience 
and sound judgment ; we wish to have it always at 
our call. 1 know I am in danger of being called to 
order if I supplement the remarks I made when last 
I got up, but I omitted one thing. I wanted to 
tell you a little that I am sure will interest you, 
with regard to the artistic production which 1 
hope you will all have a chance of looking at before 
we go home. You may wonder whom we could get 
to produce an illuminated address which socunningly 
and correctly includes several suggestions of wireless 
telegraphy. It is thanks to the fact that we had 
on our Committee— be only recently resigned from 
it after having been а member for some years— 
а very expert illuminator in Mr. Kitchen, and that 
work which you see there done on parchment in 
the most permanent way we could, is a labour of 
love by Mr. E. W. Kitchen, one of your own 
Committee. — (Applause.) You may notice a 
chronograph tape beginning in the left-hand corner, 
which wanders round the illuminated address in 
the guise of a frame. It bears the legend in Morse, 
“ood luck to you, long life and happiness," 
and I am sure it represents the feelings of all of us. 
1 will ask someone, preferably not a member of 
the Committee, to second the alteration of Rule 33. 

Mr. H. Powell Rees: I have much pleasure 
in seconding the proposal of the Chairman. 

The resolution was carried unanimously. 

The President : I may mention that the Conference 
of the Attiliated Societies will take place at the same 
address as the Presidential Address, towards the 
end of next month. 

The meeting adjourned at 9.15 p.m. 


Manchester Wireless Society. 

(A ffiliated with the Wireless Society of London.) 

A meeting of the above Society was held on 
January 12th, at the Albion Hotel, Piccadilly, 
Manchester. 

A most attractive lecture, fully illustrated by 
experiments, was given by Mr. J. McKernan, the 
subject being “ High Frequency Currents.” 
Members of the audience were invited to take part 
in some of the demonstrations. The Chairman 
paid a tribute to the modest way in which the 
lecture had been conducted, and expressed his 
pleasure at being able to attend such interesting 
and entertaining experiments. Mr. McKernan 
will probably give the same lecture before the Stock- 
port Wireless Society in the near future. 

Hon. Secretary, Mr. Y. W. P. Evans, 7, Clitheroe 
Road, Longsight, Manchester. 


The Halifax Wireless Club. 

(A filiated with the Wireless Society of London.) 

This Club continues to make good progress. 
Our lecture syllabus is getting nicely complete, 
and we are looking forward to some treats. 

The transmitting set constructed by Mr. P. 
Denison has been in active operation on many 
evenings. On Christmas Eve, seasonable music 
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was sent out for the benefit of our members, and 
we were very well satisfied with the results obtained. 

On January l5th we sent out a special concert 
on 1,000 metres during the whole two hours we are 
allowed, and our members listening in on their own 
sets. Our call sign was recognised by many 
amateurs outside our Society, and many letters 
have been received from the near-by towns com- 
menting on the pleasure the concert gave. 

Many of our members have purchased the well. 
known Mark III sets. We arranged a special lecture 
dealing with the construction and principles of this, 
Mr. Denison again giving us the benefit of his 
knowledge, brought a Mark III, which he had con- 
verted into a long-wave set (1,000 to 20,000 metres), 
which was in operation during the evening, and eave 
splendid resulta. 

Acting Hon. Secretary, Mr. 
Clare Hall, Halifax. 


East Kent Wireless Society. 
(Affiliated with the Wireless Society of London). 


At а general meeting of the above, held on 
January 26th last, the following officers were 
elected for the year 1921. President, Commander 
Norfolk, R.N. ; Chairman, Major J. Martin, R.G.A.; 
Vice-Chairman, Mr. L. Kelsall; Secretary, Mr. 
V. Palmer; Treasurer, Q.M.S. E. W. Ovenden, 
R.E.: Committee, Messrs. A. A. Ward, E. W. 
Austen, S. G. Vaughan and R. C. Harpur. 

lt was decided that members could use the Club- 
room any day between the hours of noon and 
10 p.m. 

All communications should be addressed to the 
Hon. Secretary, Mr. V. Palmer, Manor House, 
Maxton, Dover. 


Wireless and Experimental Association. 
(Affiliated with the Wireless Society of London.) 


At a meeting of the Association on January 26th, 
Mr. Voight read а concise and lucid Paper on 
inductances and showed how he obtained unusual 
efficiency. . Discussion was adjourned to a future 
meeting. Mr. Powell, late Corporal of. the ill. 
fated “ R. 34," then gave a description of the 
direction finding apparatus employed, as well as 
other interesting matter, and he promised us another 
visit in the near future. A letter was read from the 
President, Mr. Wm. Le Queux, promising a sub. 
stantial contribution to our library. The meeting 
closed with votes of thanks to both lecturers and 
the President. 

Hon. Secretary, Mr. С. 
18, Melrose Road, S. E.22. 


Woolwich Radio Society. 
(Affiliated with the Wireless Society of London.) 


The annual meeting of the above Society was 
held on Friday, January 28th, at the Woolwich 
Polytechnic, when a good number of the members 
were present. The meeting opened with an address 
by the Secretary, who explained the wonders of 
“ wireless," and recent developments appertaining 
thereto, and also remarked how the Society had 
improved in membership during the past’ усаг and 
the keen interest taken by all. The Society now 
possesses & splendid receiving set, and it is hoped 


Louis J. Wood, 


Sutton, A.M.IE.E., 
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all members will induce their friends to join and 
take an interest in this important subject. He 
further stated that it was hoped that the Society 
would enter in the Transatlantic tests, and try and 
receive the messages being sent from America. 

He felt sure that if the Society entered it would 
be successful with the present set in use. 

The following officers were elected for the ensuiny 
year :- -President, Lieut.-Colonel Cousins, C.M.G., 
R.E.; Vice-Presidents, A. F. Hogg, M.A., T. B. 
Vinycomb, M.C., M.A., M.R.I.A., Capt. Hughes, 
M.C., R.E., Mr. F. G. Goldstone, R.E., Mr. Mac- 
Pherson; Hon. Secretary, Mr. W. T. James; 
Assistant Hon. Secretary, Mr. Beeson; Hon. 
Treasurer, Mr. E. С. Н. Denney; Committee, 
Messrs. Ellam, Franklin, Exeter and South. 

The Treasurer then presented a balance sheet 
which showed а very satisfactory state of affairs 
considering the short time that the Society had been 
in existence, but it was pointed out that more funds 
were required to buy dry and secondary batteries, 
valves, etc. 

The meeting concluded with a very hearty vote 
of thanks to the past officers for their services 
rendered, to which the Hon. Secretary suitably 
responded, stating that the Society would welcome 
any new members on Wednesday evenings at the 
reception classes at the Old Mill, or at the lectures 
and buzzer classes at the Woolwich Polytechnic, 
on Friday evenings, at 7.30 p.m. All communica- 
tions should be addressed to Mr. W. T. James, 
32, Ace Street, Plumstead, S.E.18. 


Glasgow and District Radio Club. 
(Affiliated with the Wircless Society of London.) 


The regular fortnightly meeting of this Club was 
held on Wednesday, January 5th. There was a 
good attendance and the chair was occupied by 
Mr. E. Snodgrass. 

The minutes of the previous meeting were read 
and confirmed, and the Secretary read a letter from 
Postmaster General in reference to the Club's 
application for a transmitting permit. This matter 
was left for the committee to deal with. 

Although our membership is rapidly increasing 
the Chairman drew special attention to the necessity 
of further recruiting of new members. 1t should 
be, he said, the duty of each member to introduce 
at least one new member. 

The Transatlantic 200-metre wave receiving test 
was mentioned, and Mr. Snodgrass, to whom was 
allocated the task of making part of the Club's 
special receiving set, exhibited the aerial coupling 
coil, 

Mr. W. K. Dewar gave a short address on ‘* Wire- 
less Telegraph Traftic Procedure," using Marconi 
Morse Code records on a gramophone as illustra- 
tions of messages met with in actual practice. This 
was the most appreciated part of the evening’s 
programme, and it is interesting to note that the 
whole of the messages were accurately written 
down by our lady member, Miss Ј: G. Knowles. 
Miss Knowles is the holder of the Postmaster 
General's First Class Certificate of Proficiency in 
Radiotelegraphy. We think the number of Club's 
having lady members with similar qualifications 
must be very few indeed. 
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A hearty vote of thanks to the lecturer concluded 
the proceedings. 

Another meeting was held on Wednesday, 
January 19th, at which Mr. Dewar presided. 
There was a splendid turn out of both old and new 
members. After confirmation of minutes of last 
meeting the Secretary read a letter from the Marconi 
Scientific Instrument Co., Ltd., offering the loan 
of apparatus for demonstration purposes. The 
members showed their appreciation of this firm's 
generous offer, and the Secretary was instructed 
to write and thank them and obtain further par- 
ticulars, with the view of arranging a demonstration 
at an early date. 

The sub-committee appointed in connection with 
the Transatlantic test, reported progress, and it 
was announced that the apparatus was almost 
completed. We are, in common with all amateurs, 
experiencing great difticulty in obtaining a hetero- 


dyne wavemeter, calibrated to 200, and it was: 


decided to write Mr. Coursey of the Radio Revicw, 
asking him to endeavour to arrange for some 
experimental station to send out ''V's" on a 
200-metre wave, at specified times, for a few nights 
before the beginning of the tests. This suggestion, 
if practicable, and acted upon, would enable all 
concerned to tune their instruments approximately 
to the wavelength to be received. 

In the near future we hope to have a lecture from 
Mr ,Snodgrass on “‘ The Theory of Valves," and one 
from Mr. Senior on “ Aerials.” Both these gentle- 
men are thoroughly qualified to speak on thcir 
respective subjects. 

A keen interest in wireless matters is the only 
qualification for membership at present, and intend- 
ing members should communicate with the Hon. 
Secretary, Mr. Robert Carlisle, 40, Walton Street, 
Shawlands, Glasgow, or during daytime, call on 
Mr. Dewar at North British Wireless Schools, 
206, Bath Street, Glasgow. 

The subscription for present session is 10s., but 
an entry fee of 5s. will be charged to new members 
joining after October next. 


Bradford Wireless Society. 

(A filiated with the Wireless Society of London.) 

A meeting was held on January 14th in the 
Club-room. The chair was taken by the President. 
Following the reading and accepting of the minutes 
it was announced that the new aerial had been put 
up and was now ready for use. 

A small room is being prepared for the use of 
members as an instrument room, and as soon as 
possible will be fitted up. 

Some splendid signals were got during the course 
of the evening on a resistance amplifier (3-valve). 

The officers for the current year are as follows :— 
President, Mr. C. Wood; Vice-Presidents, Mr. 
W. C. Ramshaw, Mr. A. Bever; Hon. Secretary, 
Mr. J. Bever; Hon. Treasurer, Мг. N. Hammond ; 
Committee Members, Mr. A. Liardet, Mr. N. 
Whiteley. 


The Gloucester Wireless and Scientific Society. 
(Affiliated with the Wireless Society of London.) 
A very successful meeting of the above Club 
wa8 held on January 20th, at the Science Laboratory 
of Sir Thomas Rich's School. 


The first of a series of talks was given by the 
Secretary on the theory of wireless. These are 
intended to cover a course similar to that for the 
P.M.G. examination, and will be given each meeting 
for about half-an-hour. 

Some buzzer practice was also indulged in by 
the members. 

We are promised a most interesting lecture on 
X-Rays at our next meeting on February 3rd. 

All interested please communicate with the 
Hon. Secretary, Mr. J. J. Pittinan, 1, Jersey Road, 
Gloucester. 


North Staffordshire Railway Wireless Society. 
(Affiliated with the Wireless Soricty of London.) 
The above Society paid a visit to the Burton 

Wireless Society, on December 18th. where they 

spent a most interesting and instructive evening. 

The party partook of tea at Boots’ Café, and 
afterwards met the members of the Burton Wireless 
Society at their headquarters, the Burton " Daily 
Ман” Office. 

The meeting opened with an address by the Chair- 
man of the Burton Wireless Society (Mr. Chapman), 
who outlined the progress of the Society. 

Mr. V. A. Smith then gave a most interesting 
lecture on the progress of wireless research work, 
which was received with marked appreciation by 
our members. Mr. Parkin gave a splendid lecture 
on resonance, ete., giving illustrations. 

The Club apparatus was then examined, and after 
a vote of thanks from the Chairman and Secretary 
of our Society, the members adjourned to the 
station bclonging to Mr. Selby, who demonstrated 
the use of honeycomb coils. 

We are indebted to the other members of the 
Burton Wireless Society for the pleasant time they 
gnve us. 

On January loth, the Society visited Derby 
Wireless Society, and after being entertained to 
tea, split up into two parties, visiting the stations 
of Mr. Bemrose and Mr. Lee in turn. 

These gentlemen possess some very fine and up- 
to-date apparatus, most of which is home-made. 
the signals at Mr. Lee’s being exceptionally good. 
and clear. A source of interest is the electric clock 
made by Capt. Bemrose, who uses the earth as 
the battery for this clock. 

Thanks are also offered to the other members 
who conducted the party. 

On January 18th, the members received а splendid 
lecture from Mr. Graham, B.Sc, of Hanley 
Secondary School, who dealt with the physics 
side of wireless progress, taking the members 
through а complete cycle from the simple surges 
of the Leyden jar up to the modern receiving and 
sending apparatus. 

Hon. Secretary, Mr. D. E. Banks, 87, Spencer 
Road, Shelton, Stoke-on-Trent. 


Birmingham Wireless Association. 

(A ffiliated with the Wireless Society of London.) 

The annual general meeting was held at the 
Birmingham and Midland Institute, on Tuesday, 
January 18th. In the absence of Mr. J. B. Tucker, 
Mr. Whitfield took the chuir. 

The Hon. Secretary submitted a statement of 
accounts, which was approved. 
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The Chairman then reported that owing to lack 
of time the Hon. Secretary had been compelled 
to tender his resignation. The resignation was 
accepted with regret, and Mr. A. T. Lee was 
appointed Hon. Secretary, pro. tem. 

The following officers were elected :-- Chairman, 
Mr. J. B. Tucker; Committee, Messrs. Chatwin, 
Handford, Old. Watkins. Westwood and Whitfield. 
The meeting closed with a vote of thanks to the 
retiring Hon. Secretary. 

The Hon. Secretary would be pleased to receive 
lists and catalogues from firms supplying wireless 
apparatus, for the use of members of the Association. 


North Middlesex Wireless Club. 
(Affiliated with the Wireless Society of London.) 


A most successful meeting of the Club was held 
on January 26th, at Shaftesbury Hall, Bowes 
Park, when a large audience attended to hear 
Lieut. R. F. Durrant. R.A.F., give his lecture on 
his fight across the Atlantic in charge of the wireless 
installation on H.M. Airship, " R. 34." 

Among other gifts from the Americans, Lieut. 
Durrant had a 2-valve amplifier. which he has 
generously presented to the North Middlesex 
Wireless Club, of which he is one of the oldest 
members. 

At the close, of the lecture. the Chairman. Mr. 
А. С. Arthur. thanked Lieut. Durrant on behalf of 
the Club, for his most interesting lecture, and also 
for his gift of the amplifier. which would be a 
valuable addition to the Clubs instruments. 
Mr. Beckman offered to present a suitably inscribed 
silver plate to aftix to the instrument. 

Particulars of the Club may be had from the 
Hon. Secretary, Mr. E. M. Savage, " Nithsdale,” 
Eversiey Park Road, N.21. i 


Plymouth Wireless Society. 
(Affiliated with the Wireless Society of London.) 


A general meeting of the Plymouth Wireless 
Society was held on January 21st, 1921, at the 
Municipal Technical College, Plymouth. 

Mr. R. S. Menhennet in the chair. A general 
discussion took place, and various suggestions were 
made by members regarding future prospects of 
the Society. 

Mr. J. €. Andrewartha, our late Chairman, was 
elected local representative of the Society. 

The Hon. Secretary, Mr. H. P. Mitchell, Municipal 
'Yechuical College. Plymouth, would welcome letters 
from late members of the Societ y. 


Three Towns’ Wireless and Model Engineering 
Club. 
© (Affiliated with the Wireless Society of London.) 


The Club has now acquired a permanent Club-room 
in Princes Square, Plymouth, and it is hoped that 
the Club wireless set will soon be installed. On 
Wednesday. January 26th, the usual weekly meet- 
ing Was held. and a lecture was given by Mr. Georve 
on his experiences with a crystal set. The con- 
truction or his set, which is entirely home-made, 
was ably and = clearly described, and presented 
several novel features. The lecture was followed 
by a keen discussion on various points which the 
lecturer raised, 


It is decided to retain Wednesday evenings for 
weekly lectures and demonstrations, whilst during 
the remaining evenings of the week buzzer practice 
and a course of talks on elementary principles 
will take place. 

Full particulars of the Club will be furnished 
gladly on application to the Hon. Secretary. 
Mr. G. H. Lock, 9, Ryder Road, Stoke, Devonport. 


Derby Wireless Club. 

(A jiliated with the Wireless Society of London). 

On Saturday, January 15th, a party of the 
N.S. Railway Radio Society from Stoke paid a 
visit to the Club, and inspected the stations oí 
Mr. А. T. Lee and Capt. W. Bemrose. 

On Wednesday, January 19th, the first of this 
year's ordinary meetings was held at the Technical 
College, Derby, when Mr. E. F. Clark, B.Sc., B.A., 
read а most instructive and comprehensive Paper 
on “ Electrical Units," first explaining the funda- 
mental mechanical units and then the electro. 
magnetic and  electro-static systems of units. 
The lecturer kindly distributed copies of his notes 
on the data referred to. The lecture was much 
appreciated and most interesting. 

Following his Paper, Mr. Clark gave a few 
technical considerations on the question of the 
design of small alternating current rectifiers, and 
the Club hope to hear more from him on this 
subject. The Secretary reported that several new 
members had joined the Club. 

Forthcoming meetings are as follows :—February 
9th, "The Construction of a Simple Valve Receiver,” 
Mr. Martin, 7.30 p.m., at The Court, Alvaston., 
February 19th, “ Inductances," Mr. A. T. Lee. 
at the Technical College, Derby, 7.30 p.m. March 
2nd, ' Small Spark Transmitters,” Mr. S. G. 
Taylor: and “ Morse," Mr. J. Lowe, 7.30 p.m., 
at the Court, Alvaston. Hon. Secretary, Mr. 
W. Bemrose. 


Dartford and District Wireless Society. 

(A filiated with The Wireless Society of London.) 

The usual fortnightly meeting of the above 
Society was held on January 29th. Dr. Miskin 
presided, and a good number of members were 
present. Two new members were enrolled. 

Interesting discussions took place with regard 
to valves and valve circuits. One member brought 
for inspection a small Telefunken trench generator, 
captured from the Germans, adapted for driving 
with a cycle or small engine. 

Enquiries. are still in operation 
permanent accommodation. 

All persons interested are requested to com- 
municate with Mr. E. C. Deavin, 84, Hawley Road, 
Wilmington, Dartford. 


The North London Wireless Association. 

(Affiliated with The Wireless Society of London.) 

The above Association is now holding regular 
meetings every Friday. The last two meetings 
were devoted chiefly to business of the Club, and 
it was decided that the Association should affiliate 
itself with the Wireless Society of London. Appli- 
cation has accordingly been made to the Wirelex 
Society. Membership cards, stationery, etc.. are 
also being printed, and it is hoped shortly to arrange 
for a series of progressive lectures and discussions 


regarding 
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The membership of the Club is gradually increasing 
— five new members being elected at the.last two 
meetings. 

The ninth meeting was & members' exhibition 
evening, and many interesting exhibits were made. 
Mr. Gartland brought his transmitter and gave а 
short description of same together with the circuit 
he used on his own station. Amongst other ex- 
hibits was a well-constructed loose coupler and a 
wave meter. A valve amplifier, telephones, induct- 
ances, condensers, etc., were also shown, and a 
very interesting evening was spent in examining 
these various. exhibits, 

Will Mr. E. W. Hughes, who was present at the 
first meeting of the Club, kindly send his present 
address to the Secretary ? 

Anyone wishing to join the Association is 
cordially invited to communicate with the Hon. 
Secretary, Mr. J. W. S. Prior. c/o Superintendent, 
Peabody Buildings, Essex Road, N.l., who will 
gladly furnish further particulars. 


Croydon Wireless and Physical Society. 

(Affiliated with The Wireless Society of London,) 

W. Thompson, Esq., M.A., B.Sc., delivered his 
presidential address to the members of the above 
Society on Saturday, January 29th, on the subject 
of t Standardisation of Musical Pitch," and afforded 
a fine example of the principle of heterodyne 
reception. : 

The next meeting of the Society will be held on 
March Sth at the Croydon Central Polytechnic, 
at which Messrs. Creed & Co. will demonstrate 
their. automatic wireless receiver and printer. 
Ladies will be invited to this meeting. and the 
Hon. Secretary, Mr. С, Harrison. 11, Carlyle Road, 
Croydon, will be pleased to issue an invitation 
to anyone interested in the demonstration. 


Birmingham Experimental Wireless Club. 

A meeting was held on January 26th, at the 
City School of Wireless Telegraphy, Corporation 
Street, Mr. L. T. Dore in the chair. Twenty-four 
members were present. 

Mr. A. Т. Lee, of Derby, gave an interesting and 
practical description of a 3-valve amplifier of his 
own construction, concluding with a demonstration 
which proved the exceptional merits of the set. 
The lecturer was accorded a hearty vote of thanks. 


The question of the Club’s proposed receiving set . 


is engaging the keen attention of its members. The 
Club is licensed. for transmission, but the exact 
design of the transmitter has not yet been decided 
upon. 

Hon. Secretary, Mr. Frank S. Adains, 110, Ivor 
Road, Sparkhill. Birmingham. 


The Manchester Radio and Scientific Society 
and the Manchester Y.M.C.A. Wireless Club. 

A joint meeting of the above two wireless Clubs 
was held in the Y.M.C.A. smoke room on Wednes- 
day, January 19th. The meeting was well attended 
by inembers from both Clubs, Mr. Boullen being 
in the chair. Mr. Halliwell very kindly continued 
from his last lecture and gave а very clear descrip- 
tion of the theory of the valve. Mr. Halliwell 
illustrated his lecture by means of various diagrams 
on the blackboard, making it clear that the best 
results cannot be obtained from a valve without 


knowing its critical point. He also described the 
cumulative or grid.leak method which cannot be 
as successful as the previous method unless both 
the leak and the condenser are variable. 

Mr. Halliwell answered various questions on 
concluding, and was then accorded a véry hearty 
vote of thanks. 

These two wireless Clubs held another joint 
meeting on Wednesday, January 26th, in one of 
the new wireless rooms in the Y.M.C.A. building. 
Before а good attendance Mr. E. Edwards delivered 
an excellent lecture on “ Accumulators." This 
was a very welcome subject, as most wireless 
amateurs now use accumulators. Mr. Edwards 
gave а short survey of the history of this form of 
battery, and followed it up with the chemical 
theory of charging and discharging. showing the 
various chemical formule and equations on the 
blackboard. He also handed round several plates 
of various forms, and showed others in various 
stages of completion, on a demonstration board 
which he had brought with him. | 

Mr. Edwards then described the effects of charging 
too quickly, too slowly, at more and less than the 
right amperage, and so on, in a very clear way. 
On concluding, various questions relating to ac- 
cumulators were asked and answered, and finally 
a very hearty vote of thanks was accorded Mr. 
Edwards for a most useful and instructive paper. 

The new rooms for wireless are now open at the 
Ү.М.С.А., and it is hoped very soon to have an 
aerial erected and apparatus installed in the room 
allotted for that purpose. New members will be 
very welcome to both Societies, and all communica- 
tions should be addressed to Mr. P. Thomason, 
7, Brazennose Street, Manchester, for the Radio 
and Scientific Society, and to Mr. Day, 56, Peter 
Street, Manchester, for the Y.M.C. 4. Club. 


The Stamford Hill and District Wireless 
Soclety. 

The above Society is a branch of the Woodberry 
Down Young Men's Club, whose premises, situated 
at the * Memorial Hall," Vartry Road, Stamford 
Hill, N.15, are being used as Headquarters. It is 
expected that by the time this notice appears in 
print, permission from the P.M.G. to erect an aerial 
and instal wireless apparatus will have been 
obtained. The Society would welcome more mem- 
bers so that a definite programme of meetings 
and lectures can be arranged. 

All members joining the Wireless Society auto- 
matically become members of the Social Club for 
which an annual subscription of 10s. Gd. is payable. 
Meeting nights of the Social Club are as follows :-— 
Monday, 7 to 10 p.m. : and Thursday, 7 to 9 p.m. 

Will all interested kindly communicate with the 
Secretary, Mr. W. J. Law, 17, Hermitage Road, 
Green Lanes, Harringay, N.4, so that a business 
meeting may be called at an early date to decide 
on a programme, etc. 

The Rugby and District Wireless Club. 

With a view to recruiting members for the above 
Club a public lecture and demonstration on “ The 
Principles of Wireless Telegraphy." was given by 
the President, Mr, R. C. Clinker, on Wednesday, 
19th inst., at the Benn Buildings. Major Thomas, 
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B.Sc., B.A. (Vice-President), who presided, said 
that anything that would increase the ability of 
mankind to communicate with others was bound to 
lead to advancement and progress. 

Mr. Clinker remarked that for the advancement 
of scientific knowledge it was necessary to encourage 
amateur work in all branches of science. Most 
great discoveries had been made by men who did 
the work because they were fond of it. 

The lecture was fully illustrated by lantern 
slides and diagrams, together with films. High- 
power stations were picked up, demonstrations of 
wireless telephony were included, gramophone music 
and a message asking for support, and a notice that 
the Club was anxious for an increased membership 
were sent from another part of the building, received 
by the lecturer, and reproduced to the audience 
by the aid of a Brown’s loud speaker. 

There was a crowded attendance, and at the 
close a vote of thanks was proposed by the Chairman 
to Mr. Chnker, who, he said, had done a great deal 
for the Club. Mr. Clinker suitably acknowledged 
the compliment, and in doing во referred to the 
efforts of Mr. А. T. Cave, Hon. Secretary, and Mr. 
H. B. Burdekin, Chairman oí Committee, in arrang- 
ing the lecture. 

А silver collection was taken, and over £4 
realised for the purpose of purchasing additional 
apparatus for the Club. 

Meetings are held every Monday evening at 
Headquarters, Radio Institute, 9, Albert Street. 
New members are heartily invited. Hon. Secretary, 
Mr. Arthur T. Cave. 


The Chester Society of Model and Experi- 
mental Engineers.— The above Society held its 
first annual exhibition of models, ete., in St. 
John's House, Chester, on Saturday, January 22nd. 
АП things considered, the exhibition was a huge 
success; over 500 persons passed through the 
rooms between 2.30 and 9.30 рап. 

In the section devoted to wireless telegraphy. 
Mr. J. С. Walker (Chairman of the W,T Section) 
exhibited a receiving set, using one rectifving 
valve and a 3.valve low frequency amplifier with 
inter-valve transformers. The tuning was effected 
by means of a set of 6 interchangeable ` honey- 
comb” coils, having with variable condensers 
(series and parallel), a wavelength range of from 
600 to 30,000 metres. 

Demonstrations were given, and with the aid of 
a Brown's " Loud Speaker," the signals were 
exceptionally strong and could be heard with ease 
"in all parts of the room. Most of the important 
European Stations were heard, as well as Annapolis 
(U.8.A.). 

A receiving set, crystal rectifyi ing. valve amplify- 
ing, Was exhibited by Mr. Т. J. Matthews, and a 
portable set, simple single-valve circuit (short- 
wave) was exhibited by Mr. D. N. Rayner. А 
receiving set of pre-war design was also exhibited. 

Experimental apparatus, electrical | models, 
motors, dvnamos, and various models under con- 
struction, were also among the exhibits. 

reat interest was evinced by АП the visitors, 
and there were several enquiries regarding member- 
ар, which it is hoped will be greatly increased as 
a result. 
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For the information of prospective merubers 
the workshop equipment now includes a Drurnrnord 
4” model maker’s lathe. 

The wireless section has, at present, by permission 
of its Hon. Treasurer, the use of a set and aenal. 
already installed in the Societys rooms. The 
section has in hand the building of the Societys 
set, for which the license is pending. At а recent 
meeting it was decided to aftihate with the Wirele.. 
Society of London. А course of Morse cou 
practice and a series of lectures in wireless theory 
have been arranged and commenced. 

Complete details of the Society’s present activities. 
aims, and objects, ete., will be gladly furnished by 
the Hon. Secretary, Mr. D. N. Rayner, 58. Glad stone 
Road, Chester. 


Luton Wireless Society. 

A popularscientific meeting, held on January 12th, 
was well attended, when Mr. J. W. Tonmilinsor, 
A.M.I.C.E., a Vice-President, gave a highly enter- 
taining and instructive lecture on ©“ Radium. 
At the conclusion a spinthariscope was used to 
exhibit some of the marvellous properties of radium. 

At the ordinary fortrightly meeting held on 
January 26th, the Secretary addressed the members 
on the subject of “ Valves" Following a descnp- 
tion of the manufacture of a typical valve and the 
methods of exhaustion, the action of a valve in à 
receiving circuit. was “explained and also some 
special uses of valves and valve amplifiers im 
physical science. 

Hon. Secretary, Mr. W. 
Boy's School, Luton. 


F. Neal. Hitchin 


ioad 


Leeds and District Amateur Wireless Society. 

With the assistance of local papers, the above 
Amateur Wireless Society received. over ВО names 
and addresses of persons interested. and a mevtting 


was held here on Friday, January 28th. at 7 p.in.. 
over 50 being present. 
The following officers were elected :~ President, 


Mr. R. E. Barnett, B.Se., A.R.C.5.. Principal. 
Central Technical School, Leeds; Vice-Presidents, 
Mr. J. E. Tindall, B.A.. B.Se., Head of Physis 
and Electrical Engineering Dept.. Central Technical 
School, Leeds, Mr. G. P. Kendal, Major Arthur 
Bray (late W.T R.E.); Committee. Messrs. A. M. 
Bage. D. F. Cooper. С. Holliday. S. Kniveton. 
F. Lodge. D. E. Pettigrew and С. F. Whittle: 
Hon. Treasurer, Mr. R. E. Timms, Assistant 
Superintendent (Technical) Telegraphs, G.P.O.. 
Leeds; Hon. Secretary, Mr. Н. T. Sayer, Wireles- 
Department, Central Technical School, Leeds 

The Society to be called ‘The Leeds апа District 
Amateur Wireless Societ y." 

Entrance fee at present, 2s. (6d. Subscription, 
5s. per annum (subject to alteration later). 

The success of the Society seems very promising. 
A committee meeting is being held here on ‘Friday. 
February 4th, at 7 p.m., to enable the committee 
to prepare a general scheme of work, etc., to place 
before a general meeting, which will be held here 
at 7 p.m. on February llth (Friday). 

The Hon. Secretary will be very pleased to hear 
from any persons who are interested in amateur 
wireless in Leeds or district. 
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PAGES FOR BEGINNERS 


Under this heading we publish COMPLETE instructional articles, forming a series 
spectally designed and written for beginners in wireless work. Hardly any mathematics 
will be introduced, and we hope to present the fundamental facts of wireless in such a 
manner as will prove attractive to a much wider range of students than that for which 

this sertes is primarily intended. | 


THE VALVE AS A GENERATOR. 


'T was seen that the action of the valve aerial coil is sufficiently tight, the oscillations 
as an amplifier depended on the fact due to an incoming signal will be prolonged, 
that relatively small changes in the grid due to the “ boosting” effect of the anode 
potential, such as might be caused by circuit oscillations. 


an incoming signal, were able to control With a very tight coupling the oscillations 
a large current in the anode circuit. will continue indefinitely, provided that the 
Further, if the current in the anode conditions of the circuit do not alter. | 
circuit passes through a coil coupled back to This statement, at first, seems somewhat 


the aerial, these impulses can be made to difficult to believe—in fact, it savours of 

augment the oscillatory current in the aerial, perpetual motion ! The action of the circuit 

and thus increase the strength of signals. Is easily seen, however, on examining Fig. 1. 

'The amount of assistance that the anode In the anode circuit is connected а tuning 

current gives to the aerial circuit oscillations inductance, of which the reaction coil forms 

can be controlled by increasing or decreasing а part, and a variable condenser. 

the coupling between the anode circuit and If there were no coupling between the 

the A. T.I. anode circuit and the grid coil, the oscillations 

An important point to notice in connection in the anode circuit would only persist as long 

with this “ reaction" effect is this: the as the grid e.m.f. was varied. But if we 

oscillatory current, which is liberated in the bring the reaction coil near to the grid coil, 

anode circuit by the variations in grid poten- the oscillations in the anode circuit will tend 

tial, is in exact synchronism with the received to prolong the oscillatory e.m.f. changes on 

oscillations. The frequency of the oscilla- the grid, since they are of the same frequency. 

tions in the reaction coil will therefore If the reaction coil is tightly coupled, a 

augment to the utmost the variation in grid single change in the grid e.m.f. will be 

potential. - sufficient to start a flow of current in the 

If the coupling between the anode and the anode circuit. This, in turn, will give an 

| impulse to the grid which will be repeated 

in another rush of anode current, and so on. 

The energy of the oscillatory circuit is 

derived from the anode battery, which, so to 

speak, is turned on and off in rapid succession. 

This continued oscillation from the point 

of view of reception is a drawback. When 

signals are being received the coupling 1s 

only made sufficiently tight to enable the 

oscillations to persist a short while after the 
received wave train. If the oscillations were 
maintained until the arrival of the next 
wave train the signals would be indistin- 
Fig. 1. guishable in the telephones. 
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The continuously oscillating valve circuit, 
however, is of the greatest use in transmitting 
by means of continuous waves. The essential 
features of such a circuit will be seen from 
the foregoing to consist of :— 

A high-tension battery of sufficient power 
to work the valve for long periods without 
becoming exhausted. 

A means of starting the oscillations, such as 
a switch for momentarily altering the grid 
potential from its normal negative value to, 
say, zero. 

A diagram of a simple type of valve 
transmitter is shown in Fig. 2. 


(d 


| Fig. 2. 

The high tension can be conveniently 
taken from a pair of supply mains. In this 
case it is sometimes the practice to connect a 
choking coil in series with the line tn order 
to prevent any possibility of the high fre- 
quency oscillations disturbing anv apparatus in 
the neighbourhood. ‘The adjustment of the 
coupling between the anode and grid currents 
Is of great importance. If the coupling is too 
loose the grid potential will not change 
suthciently to cause a maximum anode 
current to flow. If the coupling is too tight, 
the potential on the grid will be varied 
between very wide limits, and some of the 
energy in the anode circuit will be wasted in 
doing unnecessary work. 

An alternative method of starting. the 
oscillations is to insert a condenser between 
the grid and the negative end of the hlament 
(Fig. 3). 


accumulates a negative charge from the 


filament and intercepts the anode current. On 


Since the grid is now insulated it. 


THE WIRELESS WORLD 


oje-- -h—— 


Fig. 3. 


short-circuiting the condenser by a switch and 
resistance, the negative charge leaks away 
and the flow of electrons to the anode i5 
established. 

The type of valve used for transmitting 
must differ slightly from that required for 
receiving. 

It is obvious that the higher the potential 
applied to the anode, the greater is the energy 
available in the aerial circuit. The limit to 
the potential which can be applied is deter- 
mined by the valve itself. If the potential 
difference between the anode and filament is 
increased indefinitely there will come a 
time when the rarehed gas in the valve 
becomes a conductor and “ionisation °° takes 
place between the anode and filament. ‘This 
lonisation is caused by the violent movement 
of the molecules of gas under the influence 
of the high potential, and usually takes the 
form of a bluish glow which fills the space 
between the anode and hlament. [n the 
case of a receiving valve, this blue glow 
completely alters the characteristics of the 
valve and sometimes renders it unfit for 
further use 

The point at which the glow occurs 
depends on the nature of the vacuum in the 
valve. The higher the degree of exhaustion, 
the higher the potential which can safely be 
applied without causing a discharge. 

Valves in which the vacuum is very high 
are termed "hard" valves, while thome 
which will not stand the application of high 
potential are termed “ soft” valves, 
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The CONSTRUCTION of AMATEUR 
WIRELESS APPARATUS 
А SINGLE-VALVE LONG-RANGE RECEIVER-I. 


HEN making the wood 

formers for the Inductance- 

reaction coll unit, described 

in the last issue, care must 

be taken in finishing them 
so that there are no rough edges left and 
cracks into which the wire can slip as It is 
being wound on to the formers. The sharp 
edges should be rubbed off with glass paper, 
and any cracks filled їп with glue or Peamething 
which will harden. The formers should be 
papered smooth—all dust rubbed off—and 
immersed in a bath of liquid parafin wax 
for a few minutes. When taken out of the 
wax, allow them to drain for a minute or 
two, and then rub off any surplus drops of 
wax before they harden. 

Next proceed with the winding, doing 
first the fixed former. This is in the aerial 
circuit, and therefore the wire used must not 
be too thin. Use No. 26 double silk-covered 
copper wire, and wind a two-layer pile 
winding. ‘This fixed inductance winding is 
In two sections, one either side of the holes 
for the reaction coil spindles. “There should 
be 80 turns in each section, 41 in the bottom 
laver and 39 in the second. The turns 
should not be wound in two separate layers, 
but should be “ piled " as follows. Make the 
end of the wire fast to the former and wind 
in an anti-clockwise direction from the 
outside of the section to the middle of the 
former. "Wind the first two turns side by 
side, then the third turn on top of the first 
two. The fourth turn is wound on the 
bottom layer hard against number two, while 
the fifth turn is wound on top of the fourth 
in the hollow between the second and fourth 
turns. Continue winding in this manner 
until the necessary number of turns is com- 
plete. The width of the finished section will 
be approximatelv one inch. At the ends of 


the section the windings must be secured bv 
means of a looped tape slipped under two or 
three turns. The end turn is put through 
the loop and the tape pulled tight, gripping 
this turn. It will be seen that, in order to 
satisfactorily pile the winding, the turns 
must be wound tightlv and close together. 

For section two the winding should start 
in the middle and be wound in an anti- 
clockwise direction. to the outside of the 
former, so that when the two inside ends are 
Joined together the two sections form one 
continuous anti-clockwise winding. As the 
two sections are wound, tappings should be 
made as under :— 

First tapping, 19th turn of Section 1. 
Second g 57 ,, 55 1. 
Third , 27th ,, 5 2 

This may be made by running out a loop 
in the wire, say about 3 inches long, and 
twisting the two ends together in such a 
manner that the loop does not slip when the 
winding is continued and a strain put upon it. 
These tappings should be made on one of 
the long sides of the rectangle, and taken to 
a small terminal board mounted on the side 
of the frame. ‘The terminals mav consist 
of screws, or pins, in a piece of hard wood or 
ebonite, to which the tappings тау be 
soldered, and, later on, the leads from the 
inductance switch and other parts mav be 
taken. 

The winding of the reaction coil is more 
difficult. It is necessary to have two windings, 
or one winding with a tapping, because the 
amount of inductance required for oscillation 
on the long wavelengths is considerably more 
than the amount for short-wave working, so 
that one winding will not cover the range of 
300 to 20,000 metres. 

The [ono range winding is a four-laver 
pile WIE CO of М 32 double silk-covered 
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Fig. 3. 
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wire. ‘There is a centimetre of winding 
space on each side of the spindle, and into 
this it is possible to put 100 turns, if a four- 
pile is used. Start winding from the outside 
and wind, in an anti-clockwise direction, 
four turns on the bottom layer, then back 
three turns over the four ; then two turns 
over the three, and finally one turn over the 
two. The eleventh turn is wound hard 
against the first four, the twelfth over the 
eleventh, the thirteenth over the twelfth, and 
the fourteenth over the thirteenth. Then 
the fifteenth on the bottom against the 
eleventh. This is continued until the end 
of the section. Finish off this section as 
previously described, and carry on with the 
winding of the second section, taking care 
that its direction properly follows the direction 
of the first section. 

If the winding has been carefully done 
the surface of the winding should be perfectly 
even. On top of this winding wind a single 
layer (both sections) of No. 32 D.S.C., 
approximately 50 turns in all which will 
serve for the short wave reaction. 

When all the winding is complete, give 
each section a coat of shellac varnish and 
allow it to dry. | | 

In the next issue we shall describe the 
mechanical construction of the filament 
resistance, the switches and condensers. The 
sketch, Fig 3, shows the general arrange- 
ment and front elevation of the complete 
unit, 
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BOOK REVIEW 


LES APPLICATIONS DE ГА 
PHYSIQUE PENDANT LA GUERRE. 
By H. VicNERON. 

Paris : Masson et Cie, Editeurs. 

This book describes a number of practical 
applications of physical research made use of 
in the French Army during the war. The 
subjects dealt with include gun sights, illu- 
mination bv searchlight and by rockets, 


aerial bombardment, airship problems, sub- 
marines and torpedoes, photographing projec- 
tiles, gyroscopes and their applications, sound 
and sound ranging, X-ray apparatus, and a 
special section devoted to wireless telegraphy. 
The book is admirable as a general résumé, 
written in non-technical language, of some 
of the applications to war uses of recent 
scientific developments. 
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QUESTIONS AND ANSWERS 


NOT E. — This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must 
be accom panied by the full name and address of the sender, which is for reference, not for publication. | Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a '* nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


R.K.B. (Rishton) asks (1) If he can use a 
one-valve or a H.F. amplifier plus crystal detector 
in conjunction with an indoor or frame aerial. (2) 
For criticism of two circuits (a) and (b). (3) For 
details of the A.T.I. and reactance coils, if the above 
are suitable. 

(1) Difficult, but not impossible. 

(2) Cireuit (а) with grid condenser, is correct. 


(3) No special advantages in the two slide 
arrangement. It can be used as A.T.I. in accordance 
with the diagram in question (1). 

A.H.L. (Manchester) asks (l) For a good 
circuit for spark and C.W. using two valves R type. 
(2) If an enclosed diagram gives the best circuit 
with one valve and loose coupler for spark and 
C.W. 


except that the blocking condenser should preferably 
go across the Н.Т. battery also. Circuit (6) should 
have a tuned circuit in the plate circuit of the 
valve. See issue of April 17th for a typical circuit 
of this kind, also for constructional details. 

(3) You do not state the wavelengths you wish 
to receive, so we cannot help you. 

A.A. (Chelsea) asks (1) For a diagram for a 
fwo-valve amplifier with crystal detector, inter-valve 
transformer, grid leak, loose coupler, two variable 
condensers. using one filament battery and H.T. 
battery : also a change-over switch to earth the outdoor 
aerial aud bring in a frame aerial (2) With a 
pancake tuner with three coils is it possible to have 
a switch to cut out the loose coupler and put in the = 
pancake coils. (3) Would he gain anything by using ж Fig. 2. 
a double slide tuning coil as A.T.I. | 

(1) Diagram as in Fig. 1. (1) Fig. 2 gives one of many possible arrange- 

(2) It is doubtless possible, but you give no ments. The filament battery and resistances not 
particulars of your pancake tuner, so we cannot shown. 
give a diagram. Your coils can be used to load (2) Yes, if you limit yourself to the two coils of 
either aerial or frame circuits. the loose coupler, but put a :003 condenser across 
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the Н.Т. battery апа te'ephones to the by-pass 
H.F. current. 

A.R. (Failsworth) sends a sketch of his set, and 
asks (1) For criticism of set. (2) The capacity of 
the variable condenser (maximum and minimum) 
particulars of which are given. (3) Why all his 
signals are received $n 10° of the total 180? of variation 
$n this condenser. (4) Approximate wavelength in 
metres to which certain specified inductances will 
tune. 

(1) Quite a satisfactory type. The reaction coil 
should, of course, be coupled to the jigger secondary. 

(2) You do not state the size of the plate, nor 
thickness of the dielectric, so we cannot calculate. 
If they are Marconi standard disc condenser sizes 
a condenser with 110 layers of dielectric will have 
much too high a capacity for a tuned circuit. 

(3) You do not say which 10°; if the first, the 
explanation is probably given in (2). 

(4) Your windings are of much too fine wire, and 
are quite unsuitable. Rewind as follows: A.T.I. 
(14” x 63°’), No. 22 wire ; jigger primary (7" x 24”), 
No. 22 wire; jigger secondary (74 x 3}’’), No. 30 
wire. With a tuned circuit condenser of about 
007 mfds. these coils will then tune the set to 
about 4,000 ms. 

AMATEUR (Watford) asks (1) If his set, as 
sketched, would work, and, if so, would tt receive 
C.W. spark and telephony. (2) What would be the 
maximum voltage of the H.T. (3) If his tuner ts 
not right, would we give correct dimensions. (4) 
Would set reach 6,000 me., and, if not, what would 
be the maximum wavelength. 

(1) Altered as in our sketch, (Fig. 3) the receiver 
should be quite O.K. for C.W., spark and telephony. 
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(2) Used in this way, about 30 volts. 
(3) Coils are not very suitable. Rewind A.T.I. 


(157 x16”) with No. 22, P. (8"x6") with No. 
22, R. (6 x 5") may remain No. 28. 

(4) The set as altered should tune to nearly 
6,000 ms. on & P.M.G. aerial. 

H.W.F. (Acton) has applied for a licence for a 
crystal set, and now wishes to use a valve. He asks 
(1) If he must inform the P.M.G. and if he must 
take out a new licence and pay a new fee. (2) For 
a good valve for a small plate and fllament voltages. 
(3) The price of such a valve and where obtainable. 
(4) For a good, cheap battery for supplying the 

е. 
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(1) You must obtain sanction from the P.M.C. 
for the change in your set. А new fee will not be 
demanded. 

(2) The Marconi V.24 should be very suitable, 
or see advertisements in the magazine. 

(3) The V.24 can be obtained from the Marconi 
Company, who will quote the current price, 
about 25s. 

(4) You will need a 6-volt accumulator, not 
less than 10 amp. hours continuous rating, for the 
filament, and a battery of small dry cells to give 
about 24 volts for the plate. 

R.F.P. (Cambridge) asks for details of number 
and size of sheets of tinfoil and paraffined paper 
required to construct condensers of ap imate 
capacities (a) :00022 mfd., (b) -0022 mfd., (c) -0044 
mfd. The paper in question is the condcnser paper 
as supplied by the Amateur Supply Association. 

We do not know the thickness of the 
paper referred to. If you measure this you ean 
calculate suitable dimensions from the following 
formula :— Ё 

7 KAn 


Cap. Mfds.— 
. 900,000 47d, 
where K —about 2-2 for waxed paper ; 
п —number of sheets of dielectric : 
A — active area of each sheet, in cms. ; 
d= thickness of dielectric, in cms. 

J.C.H. (Manchester) asks what would be the 
approximate inductance of a flat pancake coil wound 
with 30 layers, one turn per layer on a former 2'* 
diameter with 24 S.W.G. wire, and also if the induct- 
ance would be very efficient. 

About 95 mhys. Quite efficient. 

1914 STAR (Bexley) asks (1) If a reactance coil 
wound in pancakes, would be suttable for the induct- 
ance described im the issue of October 16th, 1920, 
page 513. (2) If fitted as sketch sent would set be 
suitable. (3) What gauge and number of turns for 
the reactance, if suitable, leaving the inductance the 
same as given in the instructional article. 

(1) and (2) This should be quite a useful arrange- 
ment. 

(3) We cannot say very definitely without 
knowing something about the set you are proposing 
to use it on. For general purposes you might try 
rather fewer turns on the inductance using 
about No. 26 or 28 wire. 


x 


We regret that owing to the lack of space we are 
compelled to hold over a number of Questions and 
Answers. 
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SHARE MARKET REPORT. 


Business in the Wireless Group continues to be 
very dull. Prices as we go to press, February 10th, 
are :— 


Marconi Ordinary .. £1-18-% 
» Preference £1-18-9 
», Inter. Marine .. £1- 6-3 
» Canadian.. .. .. ` 6-6 
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THE MARK III TUNER 


By Рниялр R. Coursey, B.Sc., A.M. LEE. 


HIS well-known apparatus hav- 

ing a receiving wavelength range 

of 100-700 metres, has now 

come into extensive use by 

wireless experimenters owing to 
the disposal of surplus Government stocks 
accumulated during the war. Its essential 
features have already been dealt with in a 
past issue of this magazine*, but it may here 
be worth while to recapitulate the leading 
details. Brieflv the instrument consists of 
two oscillating circuits containing inductance 
adjustable in steps and continuously variable 
condensers. One of these circuits can be 
joined in series with the aerial and earth 
connections, while the other is closed on 
itself and forms the tuned secondary circuit, 
which is coupled to the primarv circuit. bv 
a variable coupling, and across which the 
detector is connected. A change-over switch 
is provided for connecting the detector 
alternatively across the aerial tuning coil 
(“stand Ьу”), or across the secondary tuning 
condenser (^ tune’’). 

The limited wavelength range of the set, 
viz., 100-700 metres renders desirable its 
modification for the reception ot longer 
wavelengths in order to fit it for more gene ral 
experimental uses. | 

Such modification may be carried out in 
a number of different ways. These are not 
all equally efficient, while they also differ 


* See The Wireless World, 7, pp. 607. 608. January, 
1920, and pp. 655-657, February, 1920. 


both in convenience and in cost of conversion, 
so that the choice of the one to be adopted 
will depend upon a number of factors, and 
Is therefore best made bv the experimenter 
himself. It will therefore be convenient 
here to outline more than one method. 

Of the possibilities open to consideration, 

six only will be dealt with here :— 

(1) The addition of an extra aerial- 
loading coil external to the instrument 
so as to increase the wavelength range 
on the “ stand by " side, while retaining 
the maximum of 700 metres when on 

the * tune” connection. 
(2) Rewinding the existing coils with tiner 
wire. 
(3) Same as (1), but with the addition 
of fixed condensers in the closed 
circuit so as to augment the wavelength 
range of that circuit as well, enabling 
both “ stand-by " and “ tune " positions 
to be used for wavelengths over 700 
metres. 
The addition of a loading coil to the 
closed circuit, this loading coil being 
external to the instrument. 
A combination of (1) and (4). . 
The fitting of loading coils as in (1) 
and (4) into the instrument, so as to 
form a compact unit having a greater 
wavelength range. 
When the switch is in the “stand-by”? 
position, the simplified connections of the 
instrument become as in Fig. 1, the detector 


(4) 


(5) 
(6) 
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D (either of the crystals) and the telephones 
T, with blocking condenser C, being connected 
across the aerial coil L. 

(1) Addition of a loading coil. 

To effectively insert extra loading induc- 
tance in the aerial circuit, it must be connected 
in such a position that the crystal and tele- 
phones (or valve, if one is used instead) re- 
main across the whole of the inductance, and 
not merely across the part inside the box. 
If this is not done the received: signals. will 
be much weakened. ‘The extra coil must 
not be inserted simply in the aerial or earth 
wire external to the apparatus, or this con- 
dition will not be complied with. “The most 
direct way of attaining the desired result is to 
disconnect the wires from studs 18 and 19 
of switch S, (Fig. 1)—the one marked 
A. T.C. on the instrument—and leaving wire 
18 free, connect wire 19 to stud 18. Connect 
two new wires to studs 18 and 19 (both the 
new wire and the wire from the coil being 
on stud 18), and bring these out through 
small holes drilled through the top of the 
instrument. ‘These wires may be connected 
to the external loading coil. If preterred, 
two new terminals may be inserted through 
the top of the instrument, and these two 


new connections made to the back-nuts of 


the terminals, so that the external connections 
to the loading coil may be more neatly 
arranged. 

Perhaps the most convenient place for 
these extra terminals is on the left-hand side, 
alongside the coupling handle, Fig. 2. 
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Two insulated wires should be brought 
across from them to the studs of the A.T.I. 
switch, taking care that they do not foul the 
potentiometer arm. The suggested positions 


Fig. 2. 
are marked T, and T, in Fig. 2, 


connections hecome as in Fi ig. 3. 
Unfortunately it is not at all easy to get 
at the nuts on the back of contacts 18 and 19 
of the A.T.l. switch, so that if preferred, 
the following етта may be adopted :— 
Midway between the aerial (А) and the 
earth. (E) terminals Insert another one as 
at L in Fig. 2. On the back of the E 
terminal will be found two wires, one going 
to the left (when looking at the underside 
of the panel) to the arm of the A.T.I switch, 


and the other going downwards to the lower 


and the 


TA 
B 
` 


Fig, 1, 


Fig. 4 
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stand-by contact of the “stand-by "—" tune" 
change-over switch. Release the former of 
these two wires from the E terminal and 
lengthen it so as to reach the new terminal L 
(Fig. 2, to which it should be connected. 
The second wire from the change-over 
switch should be left on the E terminal and 
screwed up tight. When wiring up the 
instrument connect the aerial and earth leads 
to the Æ and E terminals respectively, as 
usual, and connect the external loading coil 
between the new L terminal and E. 

The connections now become as in Fig. 4. 
This second arrangement has some advantages 
over the first, as all the studs of the A.T.I. 
switch on the instrument may still be retained 
for fine tuning, whereas with the former, 
the external coil is only brought into circuit 
when the A.T.I. switch is on stud 19. 

In either arrangement, the instrument mav 
be used when desired without the external coil 
by connecting T, and T, together with a 
short piece of wire in the first case, or by 
similarly connecting L and E together in 
the second. 

In either of these cases the external loading 
coil should be adjustable in value, either by 
a slider, or preferably by a multi-contact 
switch connected to tappings as in the case 
of the A. T.I. in the tuner itself. Any size 
of coil may be used for this loading inductance, 
although it will generallv be convenient to 
limit it somewhat in size. The tapping 
points should be disposed so that the inductance 
between them increases in steps of about 
250 microhenries, as then the contacts of the 
A.T.I in the tuner will form a fine adjust- 
ment and will overlap each step of the larger 
coil, As an example take a loading coil of 
5,000 microhenries, which in conjunction 
with the coil in the tuner should load up 
an ordinary Standard P.O. aerial to about 
2,500 metres. Twenty tappings will be 
required to comply with the above conditions 
as to overlapping, although in practice it 
would be found possible to dispense with 
probably half of these, and to rely on the 
aerial circuit condenser to cover the remaining 
range. 


If thecoil is wound with No. 26 D.C.C. wire, 
on a former 6" diameter, 225 turns will be 
required in all. "l'appings should be made 
at the following turns :—30, 48, 60, 72, 84, 
94, 104, 114, 124, 134, 144, and every 
ninth following turn to 217. “I his will give 
an approximately even inductance increment 
for each tapping. 

The wavelength range covered by any given 
additional loading coil may be increased by 
arranging the connections so that the aerial 
tuning condenser which is normally arranged 
in series with the aerial, is changed over to be 
in parallel with the loading inductance for the 
longer wavelengths. “To enable this to be done, 
still another additional terminal is required. 
This also may conveniently be placed between 
the Æ and E terminals on the tuner, as 
shown at А in Fig. 5. This diagram also 
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Fig. 5. 


indicates how the external connections should 
be arranged to the loading coil and to a two- 
wav double-pole switch. When this switch 
is to the left, the A. T.C in the tuner 15 in 
series with the aerial circuit as in the usual 
arrangement, but when the switch is thrown 
to the right, the condenser is put in parallel 
with both the external loading coil and the 
А.Т.1. in the instrument. 

The wavelength range (on the stand-by 
side only) will thus be increased up to about 
6,000 metres when using the loading coil 
described above. With this arrangement the 
number of tappings may be reduced, as for 
example, by leaving out alternate tapping points, 
and using only a 10-way contact switch. 

This extra terminal —marked A in Fig. 5— 
should be connected inside the Tuner to the 
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terminal of the A. T.C that is connected 
to one end of the A. T.I. When looking 


at the underside of the panel, this is the right — 


hand terminal 
condenser. 


of the left-hand (larger) 


(2) Rewinding of the existing coils. 


The diameters of the existing formers are 
9 cms. and their lengths also 9 cms. If 
these are each rewound with a single layer 
of No. 30 D.C.C. copper wire, it will be found 
possible to put about 270 turns in each coil, 
which should enable the set to be tuned up 
to about 3,000 metres wavelength. If a 
double layer banked winding with the same 
wire is put on in place of the above single- 
layer one, the wavelength to which the set 
can be tuned will be nearly double the above 
figure, 7.e., approximately 6,000 metres. 


When the coil formers are removed from 
the instrument it will be found that they have 
a deep screw thread cut in their surface in 
which the existing wire is wound. The 
presence of this screw thread will hinder 
the winding of the finer wire. It may either 
be turned off in a lathe, or it may be covered 
over by several layers of stout paper or similar 
insulating material secured in place by shellac, 
the grooves of the screw thread being also 
hlled with shellac (or a hard wax) as far as 
practicable. 


Tappings from the new windings may Бе 
brought out at the same places as in the 
existing coils—as shown by the holes drilled 
through the ebonite former—and should be 
connected to the studs of the contact switches 
in the same manner. ) 


‘The extra terminal A (Fig. 5) may also be 
htted with this modiication to enable a 
better tuning range to be obtained in the aerial 
circuit, and to counterbalance variations in 
the size of the aerial with which the instru- 
ment is used. The external connections 
will be obvious from Fig. 5, omitting the 
terminal L and its connections to the load- 
ing coil, but retaining the change-over 
switch. 
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(3) Addition of Fixed Condensers. 

Taking modification (1) avove, in con- 
Junction with the fitting of the extra terminals 
A and L, it has been shown that the aerial 
circuit wavelength range may become as 
much as 6,000 metres, approximately, but 
that with the arrangement there described 
the * tune" side would still not be available 
for wavelengths over 700 metres. “This 
deficiency may be overcome by combining 
the use of the external loading coil, as already 
described, with a new winding on the 
secondary circuit (the pivoted coil) of the 
type described under (2). A range uptoabout 
6,000 metres is thus obtainable on both 
"stand-by" and "tune" The maximum 
coupling obtainable between the two circuits 
is, however, much weaker, but will generallv 
be found sufficient. 

Alternatively, the same tuning range mav 
be obtained bv providing the secondary 
circuit with additional condensers, of fixed 
values, which may be connected in parallel 
with the existing variable tuning condenser. 
Since, however, the maximum inductance 
of the existing secondary coil is 280 micro- 
henries, the capacity necessary to tune it to 
6,000 metres will be 0-035 mfd., a capacity 
which i is much too large for efficient working. 
Further, were such a capacity adopted, i 
would require to be subdivided into 70 parts 
If each section were to overlap the wave- 
length range obtainable with the existing vari- 
able condenser—4/.e., the capacity of each unit 
section of this added condenser must not 
exceed 0-0005 mfd. 

As another alternative the existing secondary 
coil could he rewound with a single laver of 
No. 30 D.C.C. wire, as described under the 
frst part of (2) above, when the necessary 
extra condenser value will be reduced to 
0.00825. Even this value would. require 
subdivision into 17 sections, with an appro- 
priate switch for paralleling them when 


required. This modification, therefore, 
besides being inefficient, is cumbersome as 
well. 


(To be concluded.) 
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DISAPPOINTING RESULTS OF FIRST TESTS 


S most of our readers are aware, 
in the early hours of the 2nd, 
4th and 6th of February, twenty- 
five amateur wireless stations in 
the United States were scheduled 

to transmit signals with a power of 1 kW 
on a wavelength of 200 metres, for the purpose 
of establishing communication with 
enthusiasts on this side of the Atlantic. 
Over 250 wireless amateurs in the United 
Kingdom enrolled their names with Mr. 
Philip R. Coursey, B.Sc., the organiser of 
the tests in England, and by the closing date, 
for the reception of reports (February 14th), 
some 30 logs of signals received were for- 
warded to The W irelesi World. 

In order that the tests might be conducted 
as fairly as possible, the detailed programme 
of transmission was kept secret, known, as 
far as Great Britain is concerned, only to 
this magazine. “The work of checking the 
logs against the transmission programme 
has just been completed, and in our next 
issue we hope to publish a detailed con- 
sideration of the results obtained. Mean- 
while we may state that although every 
log has been carefully perused and “checked, 
not one entrant has received a single word 
or signal which can unquestionably be attributed 
to an American amateur station. 

In making this definite statement, however, 
it must be explained that a number of amateurs 
seemingly overheard the American signals 
but they were too faint to be read. 

The two main difficulties with which’ 
the entrants had to contend, apart from the 
weakness of the signals, were—(1) harmonics 
from high power stations on long wavelengths, 
prominent amongst which were those which 
have been identified as from Nantes, and 
(2) jamming from other entrants, who in 
spite of urgent requests, and contrary to the 
conditions of their licenses, persisted in using 
self-heterodyne receivers, which radiated and 
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completely spoilt the reception for any other 
amateurs in the vicinity. Practically all of 
the most promising logs contained emphatic 
protests on. this point, to which we shall 
return at a later date. 

Those amateurs who listened in оп the 
evenings stated, will be interested to hear 
that the following programme was sent out. 
On the mornings of the 2nd and 6th—(in 
America, of course, these were the evenings 
of the Ist and 5th}—each station sent а 
special call, selected for the occasion, followed 
by its official station call. Each station was 
allowed 1} minutes, and a half minute interval 
elapsed between two successive transmissions. 
Typical calls sent out on these nights were :— 


3.30 a.m. - PXM 1 AW (repeated) 
3.52 , - NSV 2DX a 
414 , - DFN IDA " 


‘These were, of course, sent out in 
Continental Morse, so that the American 
Morse, which several participants reported, 
must have arrived from other sources. On 
the morning of the 4th (evening of the 3rd in 
America) the stations took it in turn to 
transmit, each a portion of the following 
sentence :— 

" For business as well as for social and 
political reasons it is extremely desirable 
that immigrants who are to make their 
permanent home here become Americans 
in mind and heart as soon as possible period 
The greatest evils of immigration are found 
in our large mining and industrial centres 
period Movements to secure a better 
distribution of the immigrants especially as 
farmers upon the land should be encouraged 
period ‘The majority of these coming 
from Italy and Austria Hungary have been 
farmers period ‘They should be en- 
couraged to become farmers here period 
Again they need to know the English 
language to understand American political 
institutions to learn. American customs of 
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living and working that they may become 
an integral part of our nation period 
Efforts. .. . . ." 

Each station concluded its portion by its 
official call signal. Thus at 4.00 a.m. 
station 2 BK, sent out the following— 
“ Movements to secure a better 2 BK "— 
this portion. of the phrase being repeated 
several times. 

With this programme before them the 
judges have carefully searched all the logs 
and reports sent in, but, as stated before, 
they have failed to find апу signals which 
correspond with those sent out. In one or 
two cases there was a similarity in the signals 
at certain. times, but these were traced, in 
the main to harmonics from Nantes. 
Certainly there is little basis for the definite 
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claims made bv опе or two provincial wireless 
societies, that they actually received the 
signals. 

A remarkable feature of the competition 
is that comparatively few entrants have sent 
in their logs in anvthing resembling the 
form asked for, and this, of course, has 
hampered the judges in making their search. 
In view of the non-success in the reception 
of the signals no entrant has qualified for the 
prizes offered by firms for the most successful 
reception of signals, but the prize offered by 
Messrs. Burnham & Co., to be allotted in the 
event of non-reception of signals to the best 
description of the station and apparatus em- 
ploved, will be awarded in due course, and an 
announcement in this regard will be made 
In our next issue. 


DAILY MAIL EFFICIENCY EXHIBITION, OLYMPIA, 


Fesrvary 10th-26th, 


1921. 


Strano No. 62. 


HE accompanying photograph 
gives а general impression. of 
the stand arranged by the Marconi 
Companies at the Efficiency 
Exhibition, Olvmpia. 

Two cabins were titted with the 
latest tvpes of marine sets, one comprising 
" the 1} К.м. quenched gap set and continuous 
wave panel together with receiving apparatus, 
including direction tinder. This very com- 
plete installation i is suitable for large passenger 
steamers, and represents the last word in 
marine radio outfits. The other cabin was 
titted with a new туре of } k.w. set suitable 
tor cargo vessels, where it is desired to limit, 
as far as possible, the cost of the wireless 
installation, 

A prominent feature of the stand was the 
3 k.w. continuous wave transmitter, arranged 
tor wireless telegraphy and telephony. This 
set was shown complete with aerial and 
closed circuit inductances, with coupling 
and reaction coil, and closed circuit condenser. 
‘The remote control unit, consisting of 


manipulating key, microphone and control 
switch box, was also shown. 

Two complete portable wireless telegraph 
and telephone sets were on view on the 
counters, one being of the туре YB1 (100 
watts), the other type Y Al (20 watts). A port- 
able engine-generator set for batterv charging 
was exhibited complete with switchboard. 

Considerable interest was aroused in con- 
nection with the radiomegaphone demonstra- 
tions given daily at the stand. "This apparatus 
is a combination of the Marconi wireless 
telephone and the Creed stentorphone, bv 
means of which signals, speech, songs and 
music transmitted by wireless сап be heard 
by large audiences. For the purpose of 


these demonstrations a temporary wireless 
telegraph and telephone station was set 


up at Surbiton, Surrey, and an aerial and 
receiving apparatus on premises outside the 
Olympia building. The two radiomega- 
phones on the stand were connected with 
the receiving apparatus by means of ordinary 


cable. 
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‘Lhe demonstrations consisted. of pro- 
grammes of speech and gramophone music 
received from Surbiton, and also time signals 
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current then being passed to the high 
speed printing apparatus on Messrs. Creed and 
Companv's stand. 
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The Максот Stand. at Оюн. 


from the Eiffel. “lower and Nauen. In 
addition, demonstrations were given of high 
speed printing telegraphy, the “signals being 
transmitted from Surbiton and received and 
amplihed ас the пшр; чш station, the 
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AMATEUR CALL SIGNS. 
2FA, 10 watts, 180 metres, spark and C.W. 
Hours oí working, 1900 to 2100 ; Sundays, 
1 200 to 1300 and 1900 to 2000. Mr. F. G. 
Bennett, 16, Tivoli Road, Crouch End, N.8. 


2GL, 10 watts, 180 metres, C.W. and 
telephonv. Hours of working, 2100 to 
2300. Mr. W. J. Henderson, 2, Hollywood 


Road, South Kensington, S. W. 10. 

2KF, 10 watts, 180 metres, C.W. and 
telephony. Hours of working, 2100 to 
2300. Mr. J. A. Partridge, 70, Sydney 
Street, Chelsea, S.W.3. 

2FQ is the call sign of Mr. W. W. 
Burnham's station, at 18, Blackheath Rise, 
S.E. At present he 15 experimenting with 
a new form of telephone transmitter, and 15 
transmitting from 9.40 to 10 p.m. each 
Fridav night. 


The Marconi International Code Co., Ltd., 
showed a selection of their productions on the 
stand and the Marconi Scientific. Instrument 

o., Ltd., were also represented. — 


NEWS 


DUTCH CONCERTS 

The Dutch concerts, transmitted by wire- 
less telephone, under the call PCCG, are now 
being sent out on a wavelength increased 
from 1,030 metres to 1,150 metres, and the 
power has been increased, also, from 75 
watts to 250 watts. In addition to the 
‘Thursday concerts, other concerts are an- 
nounced for Sunday afternoons from 2.10 
to 5.10 p.m. (G.M.'T.). Messrs. Burnham 
and Co. of St. Paul's Wharf, Deptford, 
S. E.8, will be very glad to hear from readers 
of The Wireless W orld regarding the success 
thev have in the reception of these concerts, 
as this firm is now appointed sole agents in 
the United Kingdom for the sale of apparatus 
manufactured by the Nederlandsche Radio- 
Industrie, who are conducting the concerts, . 
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THE WIRELESS STATIONS OF THE 
BRITISH COMMERCIAL AIRWAYS 


By Lieut. Duncan Sincar, R.A.F. 


(Continued from p. 810 of the previous issue.) 


" DISCUSSION. * 


The President: Ladies and gentlemen, the 
paper is now open for discussion. I know that 
we have got a great deal of detail thrown at our 
heads in quite an interesting manner, but still 
I am perfectly certain many of you would like to 
ask some questions of the speaker, which he would 
probably answer, and which would be of interest 
to the rest of the members of the Society as well 
as the questioner. 

There was no response to this invitation. 

The President: There are quite a lot of 
questions I could put myself. but 1 want to leave 
that to you. 

Admiral Sir Henry B. Jackson: 1 will -not 
put any questions, but I would like to thank the 
lecturer for the very interesting description of this 
wireless work with the commercial craft. A good 
many of us hear a great deal of it going on without 
knowing what it means. After to-night we have 
no excuse for not knowing what it means, for the 
lecturer has put a very clear exposition of the subject 
beforeus. Theability togetin touch at long distances 
and controlling the flight of aircraft in all weathers 
is of very great importance. I should like to 
ask him how, the directional work is going on. 
whether there are any errors in the flight of the 
aeroplane—-whether the errors increase with the 
height of flight ? I do not want to criticise in 
any way. Weought to be very grateful, indeed, for 
an interesting lecture of what we hear so much 
of in our telephones. 

The President: If no one has any further 
«questions to ask, or remarks to make, I shall make 
one or two myself. First of all, I gather in- 
directly that some members would like to know 
where they can find the codes of the meteorological 
messages. l think they were pubhshed in the 
Timex, but l really forget. Perhaps the reader 
of the Paper will tell us; Some want to know when 
they are likely to hear the telephone going. 
Of course, that happens when the machine is 
tiying. ‘There are some regular times and a good 
many irregular ones; perhaps the lecturer can 
tell us something also about that. If there are 
no further members wish to say anything, I will 
ask Mr. Sinclair to kindly reply to the points raised 
already. 

Lieut. Duncan Sinclair: With regard to 
Admiral Sir Henry Jackson's query relating to 
directional work, I think that we have very rarely 
had any error bigger than three degrees. "That is 
the biggest one I ever remember, and that has only 
been once —&at Croydon. Ая a general rule, taking 


two bearings, l think we can say that we are accur- 
ate to almost a negligible amount. D.F. work. 
generally. as carried out by Croydon, is, I think, 
extraordinarily accurate. 1 do not know whether 
my views are borne out by the particular expert 
in charge of the, D.F. at Croydon; I know һе 
is here, and possibly he may like to inform 
us, With regard to the effects of height. I do 
not think vou can consider those importunt ; 
I do not suppose one will ever get to a 
height where a variation will be appreciable. 
Then we come to Major Erskine-Murray’s points 
asking where the codes of the meteorological 
messages can be found, There is a very excellent 
system of publications known as " Notices to 
Airmen.” I do not know that those are broadly 
published, but I believe they can be obtained - 1 
should imagine from the Stationery Office. 

The President : That isin Kingsway, geutlerien 
---for those who do not happen to know. 

Lieut. Duncan Sinclair: At any rate, 1 have 
distinct recollections of seeing & complete meteor 
code of some sort or another published in The 
Wireless World. It may possibly have been 1919 ; 
but in any case the same pamphlets, “ Notices 
to Airmen,” which are published as necessity 
arises, will give you every piece of information 
you require relating to all civil aircraft work. It 
you can obtain copies of these —I should think it 
it quite possible- they will give уоп far. more 
information than [ can give. Then arises the 
question as to when can telephony be heard. Well. 
that is a very difficult thing to say, but I should 
think any time of the day, broadly speaking : 
particularly in the spring. summer, or autumn of 
the year. But, of course, a lot of chat, and not uxe- 
less chat but necessary conversation, goeson between 
these civil stations. I.should think everyone 
will hear Croydon and Lympne, I do not know 
whether you will hear Castle Bromwich well. 
and the rest, 1 think, you can neglect as far а- 
London is concerned. But Manchester. in the 
North of England, is exceptionally clear with good 
speech. It is just a question, to my mind, ot 
luck whether you hear signals or not on telephony. 
but what you do hear I think you will be at lea-t 
satisfied with. J think that concludes my remarks, 
- -(Applause.) 

The President : Ladies and gentlemen, l think 
it only remains to give Lieut. Duncan Sinclair а 
hearty vote of thanks. You have almas 
practically done so, but still it is right you should 
do so in a more formal manner.—(Reveecered 
applause.) 
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AN EFFICIENT HOME-MADE 
RECEIVER 


By ARTHUR Новрлү. 


ERSONALLY, I tind the accounts 

of the work of other amateurs in 

The Wireless World one of its most 

interesting features, and hope that 

we shall be favoured with the methods 
employed and results achieved by many other 
readers. 

In my own case I chose for aerial 100' 
single wire, as, unless the alternative two 
wires are very widely separated, better 
results are obtained with the single wire. 
One hundred feet is not a great length of 
aerial for long-wave reception, but I manage 
to get a good deal from it using, at present, 
crystal detectors only. 

Clifden is generally just nicely readable, 
whilst Nauen is rather on the loud side and 
Moscow is just readable. Upon one occasion 
only I was able to hear two transatlantic 
stations, but they were so faint that I could 
hardly be said to get them— Malta, Gibraltar, 
Las Palmas, and, of course, a great manv 
others give good signals. Short waves are 
incessant, the Mediterranean 600 metre 
stations often being very loud considering 
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their distance. "The aerial lead-in consists 
of a two-foot length of glass tube. Placed 
near it is a lightning arrester composed of 
two bevelled edge brass plates, fixed 45" 
apart, upon an ebonite base. ‘This arrester 
has a separate earth. ‘Then follows a 
double pole change-over switch, the contacts 
on one side of which are shorted, giving a 
direct earth to aerial and disconnection of 
both aerial and earth lead from instruments, 
as will be seen from the diagram. 

I use a pair of 4,000 ohms. Brown’s reed 
receivers—the only piece of apparatus pur- 
chased — һе remainder being constructed 
from materials in everydav use. After con- 
siderable experiment. I can find only two 
detectors of real practical use—carborundum 
and zincite-bornite. Some time ago I set 
up four carborundum detectors of slightly 
different construction for experimental com- 
parison, but not one has vet needed adjustment. 
The zincite detector is somewhat тоге 
sensitive, but not nearly so stable. It. is 
only used when a station is very weak. I 
use a very small applied E. M.F. with it. 


LOOSE COUPLER 600" 
VOQUQVYYY 
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Fig. 1. 
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There seems to ‘be no necessity for elaborate 
screw adjustments upon detectors, and I have 
scrapped all mine. А light coiled spring 
will give an easv and firm contact (all that 
is required), and is easier and quicker in 
adjustment. (See Fig, 2. I find that a 
phosphor bronze or hard brass point will give 
excellent results with carborundum. . 


Fiq. 2. 


The potentiyneter has about 200 ohms. 
total resistance, and is non-inductively wound 
as described in an old number of The 

treless World. Fifty studs are evenly 
spaced along this resistance, and this seems to 
be the minimum number it is advisable to use 
if the best adjustment is to be obtained with 
the full voltage of the cells. Generally, only 
one cell is used. 

My variable condensers are of the tubular 
pattern, the tubes being 6” incandescent gas 
lamp chimneys. The outer coating is either 
thin sheet zinc or lead foil, and covers about 
one-half the chimney. The inner coating 
is a thin zinc cylinder, or a wooden cylinder 
covered with lead foil, and is the movable 
part. I find these condensers ample in 
capacity, and very easy to construct. They 
are very efficient in all respects. 

Fig. 1 shows the general lay-out of the 
circuits. It will be noticed that the bottom ends 
of all secondaries as well as primaries are per- 
manently earthed. ‘Геге is no loss of efficiency 
by doing this, provided that certain precautions 
are observed, and it greatly facilitates the 
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wiring and switching. ‘The battery and 
potentiometer must be connected directly 
into the earthed part of the circuit, otherwise 
their capacitv to earth would be harmful. 
Where a number of inductances must be 
grouped together a little ingenuity is required 
to so arrange them that they shall not interact 
unless they are required to do so. 

I have a small auto-jigger for reception of 
300 metre waves, which answers its purpose 
efficiently. For 600 metres there is a loose 
coupled jigger, the secondary of which ts 


wound with 26 silk covered wire, until it 


tunes just under 600 metres, and a tiny 
tubular condenser gives a little added capacity 
as required. For long waves I made a 
large jigger which tunes from 1,000 to 12 000 
metres The primary and A.T. inductances 
are 22 enamelled wire. The secondaries 
are of 32 double cotton covered. 

The formers are made of stout paper 
soaked in hot wax, and after being wound 
are again treated with wax. Both the A.T. 
inductances and secondaries can be switched 
in in sections, thus largely avoiding the bad 
effects of dead ends. All terminals and 
switches, which are not at the earthed part 
of circuit, are mounted upon ebonite, for 
which there does not seem to be any really 
good substitute.* 

High insulation and close tuning appear 
to be the most important factors governing 
the performance of a wireless receiving 
station. It will be seen that I use variable 
condensers as a fine adjustment, in parallel 
with A.T.I.s, and provided that these con- 
densers are of small capacity—large ones are 
quite unnecessary if the steps of inductance 
are not too large—an increased efficiency 
results from their use. 

There is a battery switch and reversing 
switch in potentiometer circuit, also switches 
to select from various detectors and block 
condensers. I have not yet used thermionic 
valves as improvements suggest themselves so 
frequently that I am not yet satisfied that the 
best result from crvstal reception only has vet 
been obtained. 


* This is open to question.— Ed. 
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RESISTANCE COUPLED 
THERMIONIC AMPLIFIERS’ - 


By WiLLIAM Н. F. GRIFFITHS. 


HE theory and connection 

schemes of resistance coupled 

amplifiers have been very ably 

given in The Wireless World and 

elsewhere, by J. Scott-Taggart 

and others, and it is the object of this paper 

to enlarge upon, or perhaps I should say, 

more appropriately, amplify, several points 

which occur in the design of these aperiodic 
amplifying arrangements. 

An ordinary resistance amplifier of 3 valves 

is shown in Fig. 1, in which the first two 

valves should function purely as amplifiers. 


Fig. 1. 


'The object of these amplifving valves is to 
step up, in stages, the voltage of the oscillations 
which is initially taken from across the variable 
condenser and applied between the grid and 
filament of the first valve. “hen, when 
the voltage of the signal oscillations has 
been sufficiently magnified by a series of 
amplifying valves, it is applied to the grid of 
the last or rectifving valve in order to control 
the telephone operating current in the anode 
circuit of the latter. 

Fig. 2 is the anode circuit of the first 
amplifying valve redrawn to omit everything 
superfluous to the consideration of this circuit. 
‘The values of the resistance А B and the 
high tension battery voltage have to be 


e eme E ———————————— 


* A Paper read before the North Middlesex 
Wireless Club on 12th January, 1921. 


arranged to obtain the highest oscillatory 
potential between the points А and О for a 
given oscillatory potential input between the 
points G and O. ‘This amplified potential 
will be then ready for application between the 
grid and filament of the next amplifying valve, 
through the inter-valve condenser, the object 
of which will be referred to later. 


B 


Fig. 2. 


It should be clearly understood that there 
are two distinct components of current 
flowing round the anode circuit shown in 
Fig. 2. The first is the normal D.C. 
component, due to the H.T. battery and 
limited only by the resistance А B plus the 
resistance of the electronic stream flowing 
from the filament to the anode of the valve: 
This steady current is of the order of a milli- 
ampere, and flows in a positive sense in the 
direction of the arrow. It commences to 
flow in the anode circuit of any valve as soon 
as the filament is rendered incandescent, and, 
of course, cannot be detected except for the 
click in the telephones upon switching on, 
due to the sudden deflection of the diaphragm 


which then remains deflected. 


The other component is the alternating 
current of radio frequency, which ts super- 
imposed upon the D.C. component whenever 
signal oscillations are applied to the grid. 
'These two components of anode current 
are shown in Fig. 3, the A.C. component 
appearing as a ripple on the D.C. component. 

In order to study more closely what is 
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happening in this circuit, it will be better 
to work with actual numerical values obtained 
from the characteristic curves to which the 
average French hard type of four-pin valve, 
available to amateurs, conforms. These 
curves are given in Fig. 4. 

The first value to determine is the potential 
at which the anode is to be normally 
maintained. This potential should be the 
lowest that will bring the straight steep part 
of the characteristic across the zero grid 
potential ordinate; this being necessary because, 
for a given change of grid potential, the cor- 
responding change of anode current produced 
is greatest where the slope of the curve is 
most steep. The 25-volt curve just satisfies 
this condition. 

The grid potentials, from which the 
characteristic curves have been plotted, are 


L," ANOOC CURRENT IM MLL- AMPERES 


-6 -s -42 0 


e2 «4 6 og *0 oz +e +16 +B 
“М - стю POTENTIAL RELATIVE TO NEGATIVE SOL OF FILAMENT 


Fig. 4. 


TIONS 
25 бад UPON "чє ос c А 
| | 
Í | 
i à 


THE WIRELESS WORLD 


relative to the negative side of the filament 
battery. The normal potential of the grid is 
therefore zero since it is connected, through 
the inductance of the oscillatory circuit 
in the case of the first valve or through the 
grid leaks in the case of the subsequent 
valves, to the negative side of the filament 
battery. It will be observed that with the 


grid at this zero potential, the normal steady 


current flowing constantly in the anode 


circuit 15 0:7 milliampere ; this is the D.C. 
component. 

Now, in order to ensure that the valve ts 
functioning on this selected characteristic, 
the point A must be constantly maintained 
at a normal potential of + 25 volts relative 
to the filament, and to do this, as the value 
of the resistance A В (Fig. 2) 15 increased, the 
voltage of the H.T. battery must be also in- 
creased in order to supply the voltage drop across 
it. For instance, if A B is 20,000 ohms, the 
voltage drop across it, due to 0-7 milliampere 
flowing through it, will be Ix № equals 
0-7 x 10% x 20,000 equals 14 volts, which 
voltage must be added to the 25 volts required 
to force the 0-7 milliampere D.C. component 
through the filament-anode path of the valve 
itself, making the total voltage of the H.T. 
battery 39. 

Similarly, a resistance A B of 60,000 ohms 
would have a voltage drop across it of 42 volts, 
making necessary a H.'T. battery voltage of 
42 +-25=67 volts, if the point A is to be 
maintained at plus 25 volts, and 0-7 milli- 
ampere is то flow normally in the anode 
circuit. The lowest voltages of H.T 
batteries which should be used in order to 
obtain the best results with any given value 
of resistance are given in Fig. 5. 


If the value of the resistance is increased 
without a corresponding increase being made 
in the H.T. battery voltage, the valve will 
not be functioning on the straight steep 
portion of its 25-volt characteristic, but will 
be operating on the lower bend of a 
characteristic corresponding to a lower anode 
potential. ‘This would result in a smaller 
change of anode current for a given change ot 
grid potential. 
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Fig. 5. 


It should be stated here that it is not strictly 
true that the valve will be functioning on its 
25-volt characteristic because, as will be seen 
later, the added series resistance will reduce 
the slope of the curve ; but if the value of 
H. T. voltage is computed in the above manner, 
it will ensure that the characteristic will cut 
the zero grid potential ordinate at a fairly 
high point (0-7 milliampere) on the latter, 
so that its bend is well to the left. 

Up to this point only the D.C. components 
of anode current and voltage have been con- 
sidered, but once it has been settled, by the 
suitable selection of H.'T. battery for a given 
resistance, that the potential of the point A 
is normally maintained at +25 volts, and 
that 0-7 milliampere normally flows, these 
D.C. components may be ignored and the 
radio-frequency A.C. components of current 
and potential, which are superimposed upon 
them, only considered. These A.C. com- 
ponents will follow Ohm’s law, quite in- 
dependently of the D.C. components, since 
the anode circuit, for general consideration, 
contains no inductance or capacity. 

A more careful study of the characteristics 
will show that on the straight parts of the 
curves, a given increase in the grid voltage 
(indicated by 8¥,,) causes an increase of 
anode voltage (indicated by 6V,,) 8:3 times 
greater, this is termed the maximum voltage 
amplification factor of the valve, and is found 
by dividing the difference in anode voltage 


between adjacent characteristics by the 
difference between the grid voltages which 
give the same value of anode current on each 
characteristic. Considering A.C. components, 
therefore, an E.M.F. of 8:3 volts is 
“ generated " in the anode circuit if one volt 
is applied to the grid, or V_,/V,, = 8-3. 

Further study will show that an increase 
in grid potential of one volt will cause an 
increase of anode current of 0-25 milliampere, 
Or y 0-00025. | 

‘Therefore, considering only А.С. com- 
ponents, it may be stated that an alternating 
voltage of 1 volt applied to the grid will cause 
an alternating current of 0-25 milliampere, 
or 0-00025 ampere to flow in the anode 
circuit by the generation. of an alternating 
E.M.F. of 8:3 volts; this means that the 
resistance of the flament-anode electronic 
path through the valve is 

0.00025 ^ 33,000 ohms. 

Now, if there is no resistance A B in 
series with the valve, 2.е., if the anode and 
filament were short-circuited through the 
H.T. battery, the alternating E.M.F. of 
8-3 volts would not appear across the shorted 
points © A, it being all absorbed in forcing 
the alternating current of 0-25 milliampere 
through the resistance of the valve. But ifa 
resistance А B of, say, 60,000 ohms be 
inserted, the total resistance of the anode 
circuit becomes 33,000+ 60,000 — 93,000 


ohms, and the alternating current becomes 


; 8-3 
reduced (by Ohm's law) to 93000 ^ 0-00009 
ampere, or 0-09 milliampere. The valve 15 
now functioning on the dotted characteristic 
of Fig. 4, the slope of which has been lessened 
by the added resistance. 

The A.C. voltage drop across the points 
AB is I,x R=0-00009 x 60,000 = 5-4 
volts. The potential variations of the point A, 
therefore, are from 252-5-4 to 25—5-4, 
and as the point O remains constantly at 
zero potential, the A.C. voltage across O A, 
due to an alternating voltage of 1 volt applied 
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to the grid, is 5-4 volts, a voltage amplification 
of 5-4. 

Similarly, it can be shown that if the 
resistance А B is reduced to 20,000 ohms 
the alternating current in the anode circuit, 
due to 1 volt A.C. applied to the grid, is 
0-000156 ampere, and the A.C. voltage drop 
across A B is 3-1 volts, a voltage amplification 
of only 3-1. 

Again, with a resistance of 100,000 ohms 
a voltage amplification of 6:25 could be 
obtained, and with 300,000 ohms a voltage 
step up of 7-5 would be possible, always 
provided that the H.T. battery is of sufficient 
voltage to maintain the point A at -:-25 volts 
normal potential. ‘The battery voltage would 
become too high for values. of resistance 
above 100,000. 

In Fig. 5 I have also plotted the voltage 
amplification or step-up jp, obtained with 
various practicable values of resistance R, 
if the correct values of H.T. battery voltage 
given by the other curve are used. 

It is interesting to note that if the value 
of the resistance А В were increased to 
infinity and the H.'T. battery was of infinitely 
high voltage to maintain A at the correct 
potential, then the full maximum alternating 
E.M.F. of 8:3 volts would appear across 
the points О A, because none of it would 
be required to force an alternating current 
through what would really amount to an 
“open” circuit, through which no anode 
current would flow. 

|f the resistance A B is zero, only 25 volts 
H.T. is required, but there will be only a 
negligibly small difference of potential between 
the points A and О because the resistance 
between them is negligibly small (only the 
resistance of the dry batterv), 
with the internal valve resistance. 


Now that it has been shown that the degree 
of amplification. depends, to a large extent, 
upon the value of the external resistance 
A B, it will be easy to see why resistance 
anpii fers become ineficient when used on 
short wavelengths. 

As is well known, 
signals gradually diminishes for wavelengths 


compa red 


the amplification of 
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below 1,000 metres or so, somewhat as shown 


by Fig. 6. 

The reason for this is to be found in the 
fact that the valve has an inter-electrode 
capacity of an appreciable value, especially 
when augmented by the capacity between 
the pins and sockets, and also by that hetween 
the leads connected to the valve electrodes. 

‘This capacity has the effect of shunting 
the resistance of the filament-anode path 


t | 


ёоо 


O° м емоти IN. METRES 
Fig. 6. 


with a condenscr, and, since B and O (Fig. 2) 
тау be regarded as the same point for the con- 
sideration of A.C. components, this amounts to 
the same thing as connecting а condenser 
across the resistance A B, and ‘thus providing 
an alternative path across ‘it for alternating 
currents of very high frequency. 

If the reactance of this capacity is suficiently 
low to be of the same order as the resistance 
with which it is. paralleled, it will appreciably 
lower the resultant impedance between the 
points A and B to alternating current, and, 
consequently, the A.C. voltage drop across 
these points will be correspondingly reduced ; 
the voltage amplification will be theretore 
also reduced. 

Assuming the parallel capacity to be 4 
micro-microfarads, or 4x 10-12 farad, it» 
reactance, 
300,000 frequency, corresponding to a 1,000 
metre wavelength, ts approximately 130,000 
ohms, too high a value to very appreciably 
reduce the impedance across А В. It would, 
taking actual figures, onlv reduce the im- 
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pedance of a 60,000 ohm resistance to 54,600 
ohms. 

On shorter wavelengths, however, the 
loss of amplification due to this parallel 
capacity is much more marked because the 
reactance of a condenser to alternating current 
Is inversely proportional to the frequency ot 
that current. For instance, at 300 metres 
wavelength, oscillation frequency 1,000,000, 
its reactance is only 40,000 ohms, so that, 
however high the value of the resistance A В, 
the résultant impedance between its ends to 
currents of this frequency can never be 
more than 40,000 ohms, and the impedance 
of a 60,000 ohms resistance will be lowered 
to approximately 33,000 ohms. 

The loss of amplificamon due to anv reduc- 
поп of external impedance can be read off 
from Fig. 5, and for a resistance of 60,000 
ohms I have worked out the resultant im- 
pedance to currents of frequencies cor- 
responding to various wavelengths, and have 
plotted the attendant loss of amplification in 
Fig. 6, the maximum amplification, if the 
capacity reactance was infinity, would be 
5:4 and on wavelengths longer than those 
shown, this figure is practically attained. 

If the conditions are such that the voltage 
amplification per valve is 6, then if two valves 
are used the resultant amplification. will be 
62, and for six valves would be 6® or about 
46,600. 

If, due to the unsuitable selection of H.T. 
voltage and external resistance, or to the 
reduction in the effective value of this 
resistance on short wavelengths, the voltage 
amplification per valve is only four, the loss 
of efficiency will not be great in the case of 
a single step-up, but if six valves are used, 
the loss will be enormous. 
figures, the total amplification 


69 46,600 
49 4000 ~ 
obtained if the voltage amplification factor 
per valve was six. 

These figures do not, of course, take any 
account of reaction, the use of which still 
further increases the amplification, and is 
very useful for amplifiers using only a limited 


will be 


= 11°4 times less than that 


Taking actual 


number of valves, but becomes difficult to 
control if many are used. Reaction will be 
referred to again later. 

It should be remembered in this connection 
that, since the object of an ampliher is to 
step-up the A.C. voltage of the signal 
oscillations, the highest possible voltage must 
be initially applied to the first grid. ‘Го ensure 
thjs, the reactance of the capacity of the 
oscillatory circuit must be high in order to 
obtain a large voltage across it (E = Са) 
and to full this condition the capacity of 
the variable condenser must be as low as 15 
practicable in tuning, that is to say the ratio 
L C must be large. 

Once the magnified potential variations 
have been obtained at the lower end of the 
resistance A B, the problem becomes one of 
applying them to the grid of the next valve 
of the amplifier for further amplification. 

But, if a direct metallic connection is made 
from the anode of one valve to the grid of the 
next, the latter will have a normal potential 
of --25 volts relative to its filament. "This 
is more than sufficient to render the valve 
inoperative, since it will be functioning on 
the flat (saturated) portion of its characteristic, 
which means that the anode current would 
not be influenced at all by any potential 
change of the grid. But if a small fixed 
value condenser be inserted between the anode 
and the next grid it will effectively insulate 
the latter from the D.C. potential of the former 
whilst readily passing the superimposed high 
frequency. oscillations. 

The value of this inter-valve condenser for 
high frequency amplifiers should be about 
0-0003 mfd. and its reactance, at, say, a wave- 
length of 3,000 metres (oscillation trequency 
100,000) would be about 5,500 ohms. As 
this reactance is small relative to the resistance 
of the filament-grid electronic path. through 
the valve, which will not be less than half a 
megohm, and to the resistance of the grid 
leak which shunts this path or even relative 
to the reactance of the inter-valve capacity 
with which this high resistance is shunted 
at high frequencies, the potential loss across 
it is negligible. 
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The reactance of a capacitv of this value, 
however, is extremely high to current varia- 
tions of an audible frequency (at 500 cycles 
its reactance would be about a megohm), 
and the volts drop across it would be very 
much too great if used on a low frequency 
resistance amplifier. The value of inter- 
valve capacity suitable for a low frequency 
resistance amplifier is about 0:05 mfd. (re- 
actance 6,200 ohms. at a note frequency of 


500 cycles). 


For very low frequency resistance amplifiers 


used for amplifying signal currents of dot and 
dash duration, for syphon recorder or relay 
working, the inter-valve condenser should be 
of larger capacity still, in order to give the 
circuit a time constant of the order of the 
rate of sending of the signals being received. 
It should be about 1 mfd. for relatively slow 
hand-sent signals, whilst for automatically 
sent signals of 50 words a minute 0:1 mfd. 
would be sufficient. 

It is of interest to note that this inter-valve 
condenser is not at all necessary if separate 
H.T. batteries and filament lighting batteries 
are used for each valve. A scheme of 
connections showing how to dispense with 
it is given їп Fig. 7 although it is 
not of very great practical value. In 
this circuit, part of the H.T. battery, B X, 
supplies the D.C. volts drop across the resis- 
tance А B, and the other part, О Y, supplies 
the voltage across the valve OA. The 
two halves of the H.T. battery can therefore 
be adjusted to make A and Y equi-potential 
points and thus maintain the grid of the second 
valve normally at zero potential relative to 
its own filament. 

As is well known, the function of the grid 
leak, a high resistance of the. order of meg- 


ohms, 15 to maintain the grid normally at ` 


a certain predetermined potential. During 
the period of impression of а wave-train or 
heterodyne “ beat ” of oscillations, a negative 
charge accumulates on the grid and on that 
side of the inter-valye condenser connected to it. 
The grid leak allows this charge to leak away, 
more or less rapidly, to a point of the same 
potential as that at which the grid is to be 
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maintained in order to ensure the functioning 
of the valve at a suitable and unvarying point 
on the characteristic. 


Br-alajajaje— x 


О, 


Fig. 7 


As the stream of electrons, ог negative 
ions, flows from filament to grid, the path . 
between these electrodes may be considered 
as being conducting only to negative elec- 
tricky in this direction. А positive current, 
or flow of electricity from positive to negative 
or from positive to less positive, can only 
take place from grid to filament, or a negative 
flow of electricity (as conceived by modern 
electron theory), can only take place from 
filament to grid. ‘This being so, when the 
potential of the grid is made higher than that 
of the filament, by the positive halves of the 
impressed oscillations, a positive current can 
flow from grid to filament, and thus the poten- 
tial between them is destroyed. When the 
grid potential is made lower than that of 
the filament, no positive current can flow 
from filament to grid, and so the grid and that 
side of the inter-valve condenser connected 
to it remain charged negatively unless a 
leakage path is provided. 

If the leak were not used, the potential 
of the grid would therefore, at the termina- 
tion of a wave-train, be slightly less than it 
was at the commencement, and there would 
probably not bea long enough interval between 
successive wave-trains for the grid to reach 
its normal potential before the commencement 
of the next group of oscillations. Thus after 
several groups had been impressed upon the 
grid, its potential would be considerably 
negative relative to the filament. 
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The grid leak speeds up the leakage of the 
negative charge sufhciently to restore the 
grid to its normal potential before the next 
oscillation group commences. This action 
is graphically depicted in Fig. 8, where the 
upper curve represents the incoming oscilla- 
tion groups and the lower curve shows the 
potential of the grid gradually being lowered 
by accumulation of the negative charge from 
A to B and the normal potential being 
gradually restored by the negative charge 
leaking away through the leak trom B to C. 

On very short wavelengths, it must be 
remembered, the capacity reactance between 
grid and filament becomes sufficiently low 
to pass an appreciable current and so obviates 
to some extent a resistance leak. 

For the ‘further amplification of spark 
signals and for the self-heterodyning of C.W. 
oscillations, capacity reaction may be used 
in a high frequency resistance amplifier. The 
value of this capacity depends largely upon 
the number of valves between which reaction 
Is taken, the greater the number of valves 
the smaller the reaction capacity required, 
because the reaction strength is proportional 
to the potential to which the capacity is 
charged, as well as to the actual value of the 
capacity. A very small capacity is therefore 
required to obtain reaction from the sixth 
valve as compared with that required from 
the second ; the capacities should be variable 
and their maximum values about 0:00001 
and 0-0001 mfd. respectively. When the 
potential of the grid of a valve is raised, it 
will be seen from Fig. 4 that the anode 
current will be increased ; this being so, the 


potential difference across the constant ex- 
ternal resistance А B (Fig. 7) will be increased, 
and the potential of the point А will be there- 
fore decreased. This change of potential sign 
takes place at every valve, so that if the reaction 
condenser is connected from the anode of a 
valve back to its own grid or back to the 
grids of alternative valves, its effect will be 
to weaken the initial oscillations rather than 
to strengthen them. Care must be taken 
therefore to arrange capacity reaction past an 
even number of valves, г.е.‚ from the grid 
of first valve to the anodes of the second, 
fourth or sixth valves. It is useful, however, 
to provide for reaction to the other valves by 
means of a selector switch in order to lessen 
the tendency of the amplifier to oscillate’ 
when receiving spark signals. 

The problem in multi-valve amplitiers 
often becomes one of preventing reaction 
rather than assisting it, as the reaction 
capacity required to set up self-oscillation is 
then so small that inter-lead capacities are 
quite sufficient for this purpose. 

Since the potential variations of the anode 
of any valve of a resistance amplifier, depend 
upon the А.С. resistance between the points 
A and B, it follows that a coil of high induc- 
tance and comparatively low steady current 
resistance, may be substituted for the high 
resistance А B, provided the impedance 
offered by it to high frequency oscillations, is 
of the same value as the resistance. This 
method affects a considerable saving in the 
voltage of the H.T. battery since there will 
be no D.C. voltage drop across the anode 
circuit external to the valve to supply. "Ihe 
voltage of the battery need only be that of 
the potential at which the anode is to be 
normally maintained. As the reactance of 
an inductance is proportional to the frequency 
of the current passing through it, the induc- 
tance must be adjusted in value to suit the 
different wavelengths being received. The 
values of inductance for various wavelengths 
to maintain a reactance (27/1) of 60,000 
ohms are given in Fig. 9 in which logarith- 
mic scales of inductance and wavelength 
have been employed. 
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For any given wavelength, the required 
value of inductance is determined by dividing 
the reactance 27fZ which we are here keeping 
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constant at 60,000 ohms. by 2rf. Where 

f 15 the corresponding oscillation frequency 
3 x 108 

~ Wavelength. 

If “ reactance 
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is not strictly aperiodic as the coil hasa 
natural wavelength of its own for each ın- 
ductance adjustment. 

These notes would not be complete 
without mention being made of the aperiodic 
retroactive ampliter due to L. B. ‘Turner. 

In this arrangement (Fig. 10) small variations 
in. the potential of the grid of the first valve, 
cause corresponding variations in the anode 
current, and consequent potential difference 
variations across the resistance гу across 


which the grid and tlament of the second 


valve are connected. ‘These voltage varia- 
tions across the resistance г, are therefore 
impressed upon the grid of valve No. 2 and 
cause corresponding variations in the anode 
current of that valve which in turn produce 
much magnified potential difference variations 
across the resistance r,, and, as this resistance 
is included in the grid circuit of the first 
valve, these magnified potential variations are 
retro-actively applied to the first grid ready 
to be magnified again. The usual change 
of potential sign takes place from the hrst 
grid to the first anode, but the sign changes 
again from the second grid to the second 
anode, and the final resultant magnihed 
potential is therefore of the correct sign when 
re-applied to the first grid across the resistance 
г. he output magnified voltage which 
may be as much as 2,000 times the input 
voltage, is taken from the two anode circuit: 
as shown in Fig. 10, and is then readv for 
application across the grid and filament ot 
another valve in the anode circuit of which 
is connected the telephones or other current 
operated device. 


With R, and Rẹ 50,000 ohms and л, 
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and ә, 10,000 ohms, and the high tension 
batteries 150 volts, a magnification of 2,000 
has been obtained. It would appear from 
Fig. 11, which is the arrangement of Fig. 10 
redrawn, that the output is taken from two 
points whose normal D.C. potential is the 
same, but between which the instantaneous 
difference of potential, due to the A.C. 
components of their potentials, is a maximum. 


Now clearly, since there is a difference 
of potential sign between the two anodes 
which amounts to a 180» difference of phase, 
when one anode is at a maximum potential 
the other is at a minimum, and there is there- 
tore always an instantaneous P.D. between 
them equal to the sum of the potentials 
between each anode and the common filament 
connection. 
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Manchester Wireless Society. 
(Affiliated with the Wireless Society of London.) 
On Wednesday, February 2nd, an ordinary 

general meeting held at the Albion Hotel, Piccadilly, 
Manchester. Mr. McKernan in the Chair. 

The Society having decided, at а previous 
meeting, to carry out the Transatlantic test 
collectively, arrangements had been made by the 
Hon. Secretary, Mr. Y. W. P. Evans, to obtain the 
loan of two sets of special Receiving Apparatus 
from London. 

It was also agreed that these instruments should 
be accepted under the following conditions :— 

(1) That a suitable testimonial, according to 
merits, be given to the firm whose instru- 
ments were used. 

(2) That no prize would be claimed by the 
Society in the event of successful reception, 
the tests being made purely in the interests 
of science. 

(3) That any damage and overhauling costa 
be covered by the Society. 

(4) That the instruments be returned within 
seven days after the completion of the 
tests. 

The first instrument reciveed was the H.P.R. 
Short-wave Receiver, and it was decided to use 
this in conjunction with a seven-valve amplifier. 
Up to date the latter had not been received. 

The second set received was a special short-wave 
receiver constructed for the transatlantic tests by 
` Messrs. Н. W. Sullivan, Winchester House, London. 
The particulars of this are as follows :— 

Four high-frequency transformers, the 
primaries of which are variable by means of 
special air condensers. 

The four valves are provided with separate 
filament and grid control. 

The fifth valve, used as a rectifier, is also 
provided with separate control. 

The small loose-coupler is designed to reach 
as near as possible a wavelength of 200 metres 
on the standard P.M.G. aerial. 

Both primary апа secondary are provided 
with a variable condenser, the former of which 
may be used in series or parallel with the aerial 
circuit, by means of & suitable switch. 


The whole of this combination was elaborately 
laid out on а base board 3 feet by 2 feet, all 
the connections being visible. 

Both sets were on view during the meeting, 
and the Chairman explained that it was proposed 
to allocate to members having the highest aerials 
most suitably situated. Dimensions апа general 
conditions of the aerials owned by members present 
were then collected and after discussion the alloca- 
tions were that Mr. P. G. Thomason, of Hazel Road, 
Altrincham, should have use of the H. W. Sullivan 
set, and that Capt. Andrew-Bolton, of Plymouth 
Grove, Longsight, should have use of the H. P. R. 
Short-wave Receiver, and the seven-valve amplifier. 
Failing the arrival of the latter, in time for the 
second test, а four-valve amplifier was being con- 
structed by Capt. Andrew-Bolton, with the assis- 
tance of Capt. Siddons-Wilson. 

During the meeting & small frame-aerial was 
erected by our Hon. Treasurer, Mr. Lamb, which 
consisted of a block of wood 3 inches square, 
with sockets, and four sticks to fit. Spacing pins 
were arranged $ inch apart on the latter. This, 
together with а bobbin of No. 29 S. W.G enamelled 
wire could be made up in quite а small parcel. 
The time taken to erect the frame complete was 
seven minutes, and to dismantle the same eight 
and a half minutes, the wire being unwound from 
the frame on to the bobbin again. This operation 
was rendered simple by allowing the frame to lie 
flat on the floor and revolve slowly as the wire 
was reeled in. 

With the frame aerial in circuit the H. W. Sullivan 
set was tested by means of а wavemeter, and good 
adjustments obtained on 200 metres. 

These adjustments were recorded to enable them 
to be used as а rough guide by Mr. Thomason and 
fellow members during the testa. 

The H.P.R. Short-wave Receiver was also given 
a test, and responded to the wave meter from 
175 metres to 1,000 metres, using а variable 
condenser in parallel. 

Final arrangements were then made as regards 
Friday's and Sunday's programme, after which 
the meeting closed. x 

On February 9th, an ordinary general meeting, 
held at the Albion Hotel, Piccadillv, Manchester, 
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The Chairman, Mr. McKernan, announced that 
arrangements were being made with а view to 
establishing the headquarters of the Society at 
the Albion Hotel, Piccadill, and that ап aerial 
would be erected on the roof, and facilities given 
by the management to allow of reception of signals 
by members of the Society at stated times. А 
transmitting programme will also be arranged 
allowing for at least one transmission each week. . 

He was very sorry to hear that the experiments 
carried out by members of the Society, in connection 
with the transatlantic tests, had not proved 
successful, but there was no doubt that, according 
to newspaper accounts which he had read that 
the Society had been watched very closely, апа 
that excellent progress was being made. 

Mr. McKernan then called upon the Hon. Secre- 
tary to make а few remarks about the business 
of the Society. 

Mr. Evans announced that he had been studying 
very carefully the question of membership. He 
stated that the membership at the close of 1920 
was 68, and associate membership 9, making а 
total of 77. He had now to announce that the 
total membership was 53, comprising 50 members 
and 3 associates. "The chief reason of this loss 
was evidently due to the increased subecription, 
although several cases pointed to lack of interest. 
He was, however, confident that the present 
members were all keen, and could be counted 
upon to assist the Society in every possible way, 
and had no hesitation in confirming Mr. Mc Kernan's 
remarks, that we were making splendid headway. 

The Chairman then called upon Mr. J. C. A. Reid 
to read his Paper on ''Searchlights, апа their 
work during the War." 

Mr. Reid gave a very clear account of the work 
carried out by this section of the Army and Navy, 
and the many difficulties that were experienced, 
especially during the early stages of the war. 
The searchlights used at that time being of the 
oxy-acetelene type, and necessitated the trans- 
portation of heavy gas cylinders, which were 
difficult to recharge. These, he explained, were 
soon superseded by the Electric Arc type and it 
was chiefly with this latter type that Mr. Reid 
kept the attention of his interested audience, 
fully explaining the dangerous work of this practi- 
cally unknown arm of the Service. 

At the completion of this Paper, Mr. Reid 
invited questions, of which there were many and 
varied, and all of which Mr. Reid answered in а 
very lucid manner. 

A hearty vote of thanks was proposed to the 
lecturer, and this was responded to with generous 
applause.—Hon. Secretary, Mr. W. P. Evans, 
7, Clitheroe Road, Longsight, Manchester. 

Edinburgh Wireless Club. 

(A filiated with the Wireless Society of London.) 

A meeting of the above Club was held on 
February 9th. 

The minutes of the previous meeting having 
been read and adopted, the Hon. Secretary proposed 
a motion to raise a special subscription for the 
purchase of extra apparatus. This was agreed to, 
it being decided at the same time to notify all 

.members, in writing, of the decision. 
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The Hon. Secretary then expressed his apprecia- 
tion of Messrs. F. O. Read’s kind assistance in 
loaning amplification apparatus for a demonstration 
given by the Club before a large audience in 
Edinburgh. 

A lecture on “ Batteries " by Mr. D. С. Watson 
was announced for February 23rd, to be followed 
by others equally interesting in the near future. 

It was proposed and agreed that a Club dance 
should be held before the end of the season, if 
convenient to be in conjunction with the Edinburgh 
Gipsy Club. 

Before adjourning, the Hon. Secretary had 
pleasure in announcing that the membership total 
of the Club had now passed 40, which progress it 
was hoped would continue. Several schemes were 
put forward to increase the scope and membership 
of the Club. In consideration of the fact that our 
first year is not yet finished, we have reason to 
feel gratified with these figures.—Hon. Secretary, 
9, Ettrick Road, Edinburgh. 


. Derby Wireless Club. 

(Affiliated with the Wireless Society of London.) 

On January 298th a Paper on “Radio Telephone 
Transmitter" was read by Capt. W. Bemrose, and 
was followed by a discussion. 

On February 9th, Mr. E. V. Martin read а most 
interesting paper on “Simple Valve Receivers,” 
outlining the theory of the thermionic valve, and 
describing the various means of using same. 

Three members of the Club have now got licences 
to transmit, and good progress is being made with 
Wireless Telephony.— Hon. Secretary and Treasurer, 
Capt. W. Bemrose, Littleover Hill, Derby. 


Brighton Radio Society. 
(Affiliated with the Wireless Society of London.) 


It is with deep regret that we announce the death 
of the late Hon. Secretary, Mr. W. P. Rogers, 
which occurred on January 27th, 1921, after a 
prolonged illness. Mr. Rogers founded the Society 
early in 1920, and worked untiringly in the develop- 
ment of its aims until late in the summer when, 
owing to ill-health, he was compelled to relinquish 
the office of Secretary. His keen spirit and interest 
in the Society and amateur movement generally 
until the last will be remembered with admiration 
by all to whom he was known. 

A meeting of the Society was held in the Banner 
Room, Oddfellow’s Hall, Queen's Road, Brighton, 
at 8 p.m. on Friday, February llth, when a paper 
was read by Mr. С. H. Bingham entitled “ Oscilla- 
tions and Electromagnetic Waves." The lecture 
proved most interesting. 

The Society has elected ап Executive Committee 
and Technical Committee. The latter is intro- 
ducing a system of ''Questions and Answers.” 
which promises to become very popular. Any 
members wishing to ask questions should submit 
the same to Mr. С. H. Bingham, 9, Wolstonburv 
Road, Hove. 

The following change of office is recorded :-— Mr. 
W. E. Dingle is elected to be President, and Mr. 
Magnus Volk to be Vice-President as from February 
llth, 192]. 

Any gentlemen interested are invited to com- 


 municate with the Hon. Secretary, Mr. D. F. 
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Underwood, 68, Southdown Avenue, Brighton, 
who will be pleased to furnish full particulars 
as to membership. 


North Middlesex Wireless Club. 

(A filiated with the Wireless Society of London.) 

The fifty-eighth meeting of the Club was held on 
Wednesday, February 9th, at Shaftesbury Hall, 
Bowes Park, Mr. A. G. Arthur in the Chair. 

It has been arranged that meetings shall be 
preceded by half-an-hour’s Morse code practice, 
from 8 to 8.30. This was carried out for the first 
time on this occasion, and proved very popular, 
two buzzers being used of different notes, one for 
beginners, and one for advanced workers. 

The Morse practice being finished, the Chairman 
opened the meeting, and after the minutes of the 
previous meeting had been read, he called on 
Mr. L. C. Holton to read his paper on his “ Altera- 
tions to a Mark III* (converted) Receiver." 
Commencing by pointing out that it was in- 
efficient to use one loading coil to cover a large 
range of wavelengths, Mr. Holton described the 
separate coils he used to go up in steps to, if 
necessary, 27,000 metres. The capacity and in- 
ductance of each coil was so calculated, and the 
coil wound with wire of such gauge (No. 24) that 
the greatest efficiency was obtained. With regard 
to the constructional alterations, these had been 
carried out in such a way as to allow for every 
possible experiment, the inductances, condensers, 
potentiometer, etc., being brought to terminals 
arranged round the edge of the base-board, and 
controlled by change-over switches. so arranged 
that each unit may be used separately, or cut out 
altogether, if required. At the same time, care 
had been taken in wiring up, that capacity between 
the various leads was reduced to a minimum, 
Mr. Holton drew а number of diagrams illustrating 
his points, while he had at the same time the actual 
set on the table, which the lecturer said, had already 
proved of great use and interest. 

Great credit is due to Mr. Evans, who carried 
out the work to Mr. Holton's instructions, for the 
way he had disposed the switches, etc., in the some- 
what limited space on а Mark III* set. 

At the conclusion of his paper, а vote of thanks 
was proposed and carried with enthusiasm. 

It has been arranged to held а Social Evening 
and Concert on Wednesday, February 23га, 
Particulars of this and of the Club may be had from 
the Hon. Secretary, Mr. E. M. Savage, “Nithsdale,” 
Eversley Park Road, Winchmore Hill, N.21. 


The Wireless Society of Hull and District. 

(A ffiated with the Wireless Society of London.) 

This Society continues to go strong, &nd success- 
ful meetings have been held at the Metropole 
(Marlborough Room) on alternate Thursday even- 
ings during the winter. At the meeting held on 
January 13th the question of obtaining permanent 
accommodation for Headquarters which could 
be used and fitted up as & workshop and laboratory, 
was discussed. A member had very kindly offered 
the loan of such premises, but the members, after 
hearing the Committee's view on the matter, 
decided that the time was not yet opportune for 
carrying out such an enterprising scheme. The 


meetings at present are taking the form of short 
readings and discussions from an American publica- 
tion on Practical Wireless. This is followed each 
night by about half-an-hour of buzzer practice 
to enable the members to become proficient in 
reading the Morse code. Practically all the 
wireless amateurs in Hull and district have joined 
the Society, but the Secretary will be pleased to 
hear from any other persons who wish to join. 
The entrance fee is ls., and the subscription is 
10s. per annum, which may be paid at 2s. 6d. per 
quarter, in advance. The subscription for students, 
viz., under 18 years, is 6s. per annum, or Is. 6d. per 
quarter. The dates of further meetings are 
February 10th, 24th, March 10th, and 24th. 
Hon. Secretary, Mr. H. Nightscales, 16, Portobello 
Street, Hull. 


The North London Wireless Association. 

(Affiliated with the Wireless Society of London.) 

The Association’s tenth meeting was held on 
January 28th, 1921, Mr. С. D. Meyer in the chair. 
After the minutes of the previous meeting had 
been read and passed the usual buzzer practice 
took place, and at the conclusion Mr. Angel was 
called upon to give his lecture on “ Elementary 
Principles." The lecturer commenced by saying 
he would have to somewhat skip a lot of what 
he had to say as the time was getting on, but he 
would do his best to give an outline of the chief 
principles of both sending and receiving. Many 
questions were asked which pointed to the keen 
interest taken in the lecture. At the conclusion 
a hearty vote of thanks was accorded Mr. Angel. 

The eleventh meeting held on February 4th was 
an informal one, its object being to listen in for 
telephony trials from the ©“ Lingestroom” at 
Amsterdam. The Association had the honour of 
в message of greetings from the Dutch Amateurs, 
Holland. being transmitted to it by C.W. from the 
* Lingestroom." Mr. Gartland was unable to 
be present at the meeting, but had succeeded in 
receiving the message on his own set, and kindly 
assisted the Secretary with his report. 

The Association has been duly accepted for 
affiliation with the Wireless Society of London. 
Three more names have been added to its member- 
Ship. The Hon. Secretary, Mr. W. 8. Prior. 
c/o Superintendent, Peabody Buildings, Essex 
Road, N.1., will gladly furnish particulars to 
anyone who wishes to join the Association. if they 
will communicate with him. 


The Gloucester Wireless and Scientific Society 
(Affiliated with the Wireless Society of London.) 
Another very interesting evening was spent by 

this Club on February 3rd, on which date Mr. H. 

Hine (one of our members) gave а most instructive 

demonstration of the uses of X Rays. The lecturer 

showed a thorough knowledge of the whole set. 
and mentioned several modern applications of its 
use with stereoscopic slides, etc. Many objects 
were viewed through a fluorescent screen, and later 
some excellent photographs were obtained of the 
human hand and other things. 

The Secretary also gave his second lecture of a 
series on Wireless theory. This was on accumu- 
lators and their management. 
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Some buzzer practice was also obtained during 
the development of the X Ray photographs. 

Any particulars of the Club will be willingly 
given by the Hon. Secretary, Mr. J. J. Pittman, 
1, Jersey Road, Gloucester. 


Greenwich Wireless Society. 
( Affliated with the Wireless Society of London.) 


A meeting of the Greenwich Wireless Society 
was held on Saturday, January 22nd, at the head- 
quarters, the Ranger’s House, Greenwich Park. 
This was the first informal meeting held according 
to the rules of the Society for the assembling of 
members, the discussion of ideas, and exhibition 
of wireless apparatus. 

Ап excellent 4-valve amplifying set was shown 
by Mr. А. F. Bartle, and signals received from all 
quarters on the temporary aerial. Other apparatus 
was also shown and all members present had a 
very instructive evening, learning much from one 
another. 

The second General Meeting was held at the same 
address on Tuesday, February Ist, the Astronomer 
Royal being in the chair. After the usual business 
had been conducted an interesting discussion was 
opened by Mr. A. F. Bartle on single-valve reception 
circuits in general, in which many of the members 
joined. Mr. Stanley Ward also very ably explained 
for the benefit of the junior members present the 
action of the three.electrode valve. Various 
types of valves were exhibited. 

Meetings of the Society will be held on Saturday, 
February 19th, at 6 o'clock, and on Tuesday, 
March Ist, at 8.30 p.m. at the Ranger’s house, 
Greenwich Park. 


Glevum (Gloucester) Radio and Scientific 
Society. 

(Affiliated with the Wireless Society of London.) 

At our weekly meeting on Friday at the Royal 
Hotel our Chairman, Mr. G. Courtenay Price, 
gave a very interesting demonstration on his 
Read’s one-valve long-and-short wave set and our 
Secretary's (Mr. J. Mayall) portable unit, in con- 
junction with a loud speaker; excellent signals 
were heard and press news taken down from 
Hornsea, Carnarvon, Lyons and transatlantic 
stations. Keen interest was taken in these demon- 
strations, and also in several types of Marconi 
instruments. A very enjoyable evening was spent 
and some new members were enrolled. 

Arrangements have been made by our Secretary 
with the Marconi Co. to hold a demonstration in 
wireless telegraphy, etc., at the Guildhall, 
Gloucester, on February 17th, for the sole benefit 
of the unemployed. 

This lecture and demonstration will be most 
interesting and will be eagerly looked forward to by 
everybody. 

Bristol and District Wireless Association. 

Tn addition to three meetings for business, four 
ordinary meetings of the Association have been 
held during the autumn and winter. | 

On October 15th, 1920, Mr. L. S. Palmer, M.Sc., 
lectured on C.W. Transmission. In referring to 
the two types of radiator the lecturer pointed out 
that until 1907 the ordinary induction field &/d? 
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in the region surrounding а radiator had not been 
clearly distinguished from the radiation field 
Кла. The negative coupling of the circuits 
necessary for oscillation with & valve was discussed 
and it was shown how the H.T. battery became the 
source of the radiated energy. The effect of 
capacity in checking oscillation was referred to as 
а serious difficulty in producing radiation of short- 
wave lengths. 

The lecturer dealt with the design of circuits 
with the necessary condenser by.passes for H.F. 
currents, and gave figures for power required both 
for telegraphic and telephonic communication to 
short distances. Methods of microphonic modula- 
tion of oscillations in telephonic work were described. 

The lecture was illustrated by transmission 
of spark and C.W. signals, and telephony of speech, 
phonograph and penny whistle was achieved. 

On November 26th Mr. E. C. Atkinson lectured 
on the * Functions of Wireless Societies." The 
exchange of ideas and intercourse between ex- 
perimenters, which was their avowed object, 
was possible even in small societies, because their 
members tended to specialise in different branches 
of work, such as building apparatus, operating, 
experimenting or theory, so that most members 
had information to impart which was of interest 
to the rest. The lecturer urged that the success of 
a small society depended more on a.high percentage 
of active members than on securing a series of 
distinguished visitors to provide the business of 
their meetings. 

On December 23rd, Mr. J. Carpenter, of the 
Marconi Scientific Instrument Co., lectured on 
“ Wireless Telegraphy and Apparatus," dealing 
mainly with the design of relatively simple and 
inexpensive apparatus, suitable for the reception 
of transatlantic messages. Experiments were made 
with basket-work coils as being compact and simple 
to build. It was found desirable to use à minimum 
of wax for cementing, to space out the coils and to 
use dead-end switches for cutting out coils not in 
use when working on the shorter wavelengths. 
An R valve waa used with а 6 V accumulator. with 
36-50 volts on plate circuit, rectification being 
secured by & leaky grid condenser. Suitable 
values for this resistance апа capacity, as well 
as for that of the other condensers in the circuits, 
‘were given. On an aerial conforming to Р.О. 
regulations signals from the more powerful trans- 
atlantic stations could be read without amplifica- 
tion. For weaker signals an L.F. amplifier was uxed. 
This was described and it was pointed out that 
а separate anode supply was necessary, and that 
it was important to keep the amplifier away from 
the other apparatus. 

The lecturer dealt also with the merits and defects 
of resistance-capacity circuits, and with tuned 
plate circuits, as well as with frame aerials, referring 
in connection with these to observations of dis- 
placement of the reception plane at sunset. 

On January 28th, 1921, Mr. A. E. Mitchell 
built up a circuit during the meeting from com- 
ponents brought by himself and other members. 
This was connected to an aerial wire stretched 
across the lecture theatre, and messages picked up 
from different stations were made audible to the 
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meeting by a megaphone. The Secretary referred 
to the effect of “‘ dead-ends" on wavelength. and 
showed how the mutual induction between such a 
dead-end and the rest of a (single-layer) coil 
could be read off from the induction curve of the 
coil. 

Dartford and District Wireless Society. 
(Affiliated with the Wireless Society of London.) 
The usual fortnightly meeting of the Society was 

held on Friday, the llth inst, in the Physics 
Laboratory, Dartford Grammar School. The 
Society have been fortunate in obtaining this room 
for their headquarters, provisional permission for 
this occasion having been given by the Headmaster. 
G.P.O. permission to erect the aerial has been 
applied for and plans аге „already in operation. 
It is proposed electing the masters of the school 
honorary members. А crystal set will be used for 
tuition purposes. 

Sixteen members were present at this meeting, 
and Mr. J. R. Smith, A.M.I.E.E. was elected Vice- 
President. This gentleman has promised to give 
the Society & lecture on '' Wireless" in the near 
future, possibly illustrated by lantern slides. 

The Society are sending a delegate to the Con- 
ference on March Ist; the progress of the Society 
is very satisfactory. 

Several specimens of home-made apparatus were 
brought for inspection and a very excellent evening 
was spent. АП persons interested can obtain full 
particulars from the Hon. Secretary and Treasurer, 
Mr. E. C. Deavin, 84, Hawley Road. Wilmington, 
Dartíord. 


Wireless and Experimental Association. 

(Affliated with the Wireless Society of London.) 

At a meeting of the above Society on February 
2nd, 1t was moved by the Secretary, and seconded 
by Mr. Kloots, that Mr. Kennedy be appointed 
chief of the Club Installations Department, rendered 
vacant by the resignation, due to business pressure, 
of Mr. C. Sanders. 

The Chairman described Pupin's method of 
eliminating atmospherics and Mr. Gosheron des- 
cribed & recent visit to the Croydon Aerodrome 
Wireless Station. ; 

Hon. Secretary, Mr. С. 
18, Melford Road, S.E.22. 


Plymouth Wireless Society. 

A meeting of the Plymouth Wireless Society 
was held on January 28th, at the Municipal 
Technical College, Plymouth. Mr. R. S. Menhennet 
in the chair. 

A most interesting and instructive lecture was 
delivered by the Secretary, Mr. Н. P. Mitchell, on 
mathematical problems. 

The lecturer made special references to the 
mathematical side of wireless telegraphy ; it 
proved a success, especially to those members 
about to sit for the new P.M.G. Certificate. 

At the close of the meeting Mr. Mitchell kindly 
consented to give a series of these lectures. Every- 
one present thoroughly appreciated the lecture, 
and in the usua] way passed & vote of thanks. 

-A meeting of the Society was held on February, 
4th, 1921, at the Municipal Technical College, 
Plymouth. 


Sutton, A.M.I.F.E., 


Mr. Н. S. Menhennet in the chair. А most 
interesting and instructive lecture was delivered 
by the Secretary, Mr. H. P. Mitchell, on mathe- 
matical problems ; this being а continuation of the 
mathematical lecture of last week. 

The lecture included logarithms and other 
interesting subjects included in wireless telegraphy. 
Everyone appreciated the lecture, and passed & 
vote of thanks to Mr. Mitchell. 

Until further instructions, all correspondence 
should be addressed to Mr. F E. Allen, 
Assistant Secretary, Plymouth Wireless Society, 
Municipal "Technical College, Tavistock Road, 
Plymouth. 


Borough Tynemouth Y.M.C.A. Amateur 
Wireless Society. 

At a meeting of the above Society held on 
Wednesday, January 26th, in the Y.M.C.A,, 
North Shields, Mr. Robert Morley gave an interest- 
ing lecture upon *' Detectors." 

Mr. Morley dwelt for some moments on Branley's 
eoherer, and in turn dealt with the magnetic, 
electrolytic, and crystal detectors. 

During the evening some interesting experiments 
were carried out. 

А vote of thanks to the lecturer for providing 
such а pleasant and instructive evening was 
proposed by the Hon. Secretary, seconded by 
Dr. James А. Hislop. 

Hon. Secretary, L. L. Sims, 
North Shields. 


Walsall Amateur Radio Club. 


Meetings of the above Club will in future be 
held weekly on Friday evenings (excepting the 
first Friday in each month), at 7 p.m. in the 
Brotherhood Institute. 

A general business meeting will be held on the 
last Monday in each month. 

. А series of demonstrations of apparatus by 
members is being arranged to take place at the 
meetings of the last Friday in the month. 

Hon. Secretary, Mr. E. W. Bridgewater, 17, 
White Street, Walsall. 


Aberdeen and District Wireless Society. 

On December 14th, Mr. R. D. Spence, of Huntly, 
Aberdeenshire, delivered а most interesting lecture 
on Valve Apparatus, which was illustrated by some 
30 lantern slides. After the lecture Mr. Spence 
made signals from Clifden, Hanover, etc., audible 
over the whole room оп а 3 ft. square frame 
aerial in conjunction with a French three-stage 
amplifier and two-stage note magnifier. The 
lecture was thoroughly enjoyed by all the members, 
and Mr. Spence was heartily thanked, on the call 
of the Chairman, Mr. Cartwright, for the trouble 
taken in arranging the lecture, and in bringing 
the apparatus in by car a distance of 45 miles. 

Since the above date members have been busy 
fitting up new premises in St. Nicholas Lane, 
where an aerial has now been erected. 

On Tuesday, February Ist, Mr. G. Benzie gave 
a lecture on construction of a Valve Set and signals 
were heard all over the room on a set, the details 
of the construction of which were given in his lecture. 
Mr. Benzie was heartily thanked by the members. 


Mr. Ү.М.С.А., 
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Each member is being supplied with a key so 
that constructional work, bosser practice, etc., 
тау be indulged at any time. 

Folkestone and District Wireless Society. 

À general meeting of the above Society was held 
at the Schools, Sandgate, on Wednesday, 
February 2nd, at 7.30 p.m., Mr. Ullyett, F.R.G.8., 
(Chairman) in the chair. 

The minutes of the previous meeting having 
been read and confirmed, the proposed Rules were 
put before the Society, were amended and passed. 

The following officers were elected for the year 
ending February Ist, 1922: President, Mr. T. 
Hesketh, M.I.E.E., etc.; Vice-President, Major 
Butler, К.Е; Chairman, Mr. Arnold Н Ullyett, 


F.R.G.S., etc. ; Hon. Secretary, Mr. H. Alec. S. 
Gothard, A.F.Ae.Inst, etc. À Committee is in 
formation. 


It has been decided to hold general meetings 
monthly, and an instructional lecture every week. 

The Hon. Secretary will be pleased to hear from 
or interview anyone interested in the Society.— 
Mr. Н. Alec. 8. Gothard, 8, Longford Terrace, 
Folkestone. 

Portsmouth and District Wireless Association. 

Having obtained a new Club-room which is 
more central, and in many ways more comfortable, 
we have been able to reduce our fees. 

The entrance fee is now 2s. 6d., the subscription 
2s. 6d. per quarter, in advance, and 2s. 6d. per 
annum for corresponding members. 

Several new members have been enrolled, and 
we are settling down to some good wireless work. 

Hon. Secretary, Mr. R. G. H. Cole, 34, Bradford 
Road, Southsea. 


Wimbledon and District Wireless Society. 

A meeting was held at the Wimbledon Technical 
Institute, on Thursday, February 3rd, under the 
chairmanship of Mr. Н. Nutton, A.M.LE.E., 
A.I.M.E., for the purpose of forming a Wireless 
Society for Wimbledon and district. A Committee 
of ten members was formed and rules adopted. 

It was decided that the Society be known as 
the Wimbledon and District Wireless Society, and 
that it consist of honorary, senior and junior 
members. Senior members to be over and junior 
members to be under 18 years of age. It is intended 
that the Society shall be a means of co-ordinating 
local amateur efforts. Ordinary meetings will be 
held monthly, any extra meetings being arranged, 
as required at the headquarters of the Society, 
which, by permission of the Wimbledon District 
Higher Education Committee will be established 
at the Wimbledon Technical Institute. Ап interest- 
ing syllabus of lectures, demonstrations and dis- 
cussions is assured, and it is hoped that with 
enthusiastic co-operation among the members, & 
very successful Society will result. The annual 
subscription has been fixed at 108. for senior 
members and 7s. 6d. for junior members, payable 
on entrance. А reference library will be established, 
apparatus acquired, and affiliation with the Wireless 
Society of London will be sought as soon as posaible. 
The Hon. Secretary, Mr. W. G. Marshall, c/o 
Technical Institute, Gladstone Road, Wimbledon, 
8.W.19, and 48, Warren Road, Merton, S.W.19, 
or the Treasurer, Mr. G. W. Leach, 184, Barcombe 
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Avenue, Streatham Hill, S.W.2, will be 
receive the names of intending mem 
supply any further information. 

Intending members are invited to attend the 
first monthly ordinary meeting, on Saturday, 
March 5th, at the Technical Institute, Wimbledon, 
at 7.30 p.m., when the President, Mr. W. A. 
Harwood, Principal of the Institute, will deliver 
his Presidential address, which will be followed by 
a social evening, to enable members to become 
acquainted with one another. 


The Leeds and District Amateur Wireless 
Socie 


ty. 

Proceedings of a meeting held on Friday, February 
lith, at 7.30 p.m. Mr. Tindall (Vice-President). 
was introduced by the Secretary, and took the 
chair. 

The Chairman explained the absence of Mr. R. E. 
Barnett (President), and expressed to the meeting 
the latter’s regret at not being able to be present. 

The Chairman then discussed briefly the 
necessity of having a Society in order to bring 
together all those interested in wireless telegraphy. 
He also gave a short address on the history of 
wireless from its discovery up to the present time, 
and pointed out the vast field for experiment and 
research work for everybody to take up, and the 
great rewards awaiting those making new dis- 
coveries and improvements. The Secretary then 
read the minutes of the last meeting, which were 
carried by the meeting. 

The Secretary explained that the question of a 
set of rules was being dealt with, and ‘would be 
submitted to a later meeting. 

The Chairman then stated that it was | proposed 
to hold meetings every Friday evening at 7 p.m.. 
the first and third Fridays in each month to be 
informal evenings, on which classes and lectures 
for beginners would be held. Morse practice would 
be given on these nights, from 7 to 8 p.m., and the 
Secretary had promised to give a series of elementary 
lectures on wireless telegraphy from 8 to 9 p.m. 
Discussions or lectures would also be arranged for 
advanced members on these nights. 

On the second and fourth Fridays in each month 
formal meetings would be held, at which a full 
lecture or paper would be given. It was decided 
to take in various wireless periodicals for the use of 
members. Three members volunteered to under- 
take the duties of giving Morse practice. 

The Chairman read a letter from Major Arthur 
Bray (Officer Commanding 49th (West Riding) 
Divisional Signal Company, expressing his regret 
at being prevented by military duties from taking 
an active part in the Society at present. Major 
Bray is one of the Vice-Presidents of the Society. 

Mr. Tindall then stated that at the close of the 
meeting the Hon. Treasurer (Mr. Timms) was pre- 
pared to enrol members and issue membership 
cards. 

Mr. G. P. Kendall proposed a vote of thanks to 
Mr. Tindall, seconded by Mr. Pettigrew, and carned 
by the meeting in the usual manner. 

The meeting closed at 9 p.m. Over 40 members 
were enrolled. 

Will any interested readers kindly send tbeir 
names and addresses to Mr. H. T. Sayer (Hon. 
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Secretary), Wireless Dept., Central Technical 
School, Leeds. 
Bishop's Stortford College Wireless Society. 

A Society of the above name has been formed at 
Bishop's Stortford College, under the guidance of 
Mr. A. D. Hayward, M.A., B.Sc. There are now 
19 members. The Society has two valve receiving 
sets at its disposal. 

A meeting was held on February 9th, at which the 
following officers were elected. President Mr. E. M. 
Stienon ; Treasurer, Мг. A. D. Hayward; Hon. 
Secretary, Mr. L. R. Rowlands; Committee, 
Messrs. W. R. Brackett and A. H. Blomfield. 

After the rules had been read and approved, 
Mr. Hayward gave an interesting lecture for 
beginners on the “ First Principles of Wireless.” 
The meeting was concluded with buzzer practice, 
and Mr. Hayward promised to give a lecture at the 
next meeting on the ''Oecillation Valve."—Hon. 
Secretary, Mr. L. R. Rowlands, Alliot House, Maze 
Green Road, Bishop's Stortford. 

Lincoln and District Amateur Wireless and 

Scientific Society. 

The opening of the Lincoln and District Wireless 
&nd Scientific Society was held on Thursday evening, 
February 10th, when intending members assembled 
at the general meeting to elect officers and to discuss 
the most efficient lines on which the Society should 
be conducted. i 

The officers elected were Mr. A. R. Cooper, 
A.Sc. (President), Mr. A. J. Yeates (Chairman), 
Mr. C. H. Friskney (Vice-Chairman), and Mr A. L. 
Astill (Secretary and Treasurer). 

The desire was expressed to affiliate the Society 
with the Wireless Society of London. 

Intending members should communicate with the 
о Secretary, Mr. А. L. Astill, 168, West Parade, 

incoln. 


Brighton Electric Traction and Radio Club. 

A Club, under the above title, has been formed 
recently. Telegraphy, telephony and wireless are 
included under the Radio Department. Com- 
munications should be addressed to Mr. R. W. 
Maidlow (Chairman), ‘‘ Homelea,’’ 34, Bonchurch 
Road, Brighton. 


Fhe Huddersfield Wireless Society. 

A Society has now been formed in Huddersfield 
and district for all those interested in wireless 
work; this Society is also affiliated to the 
* Huddersfield Model Engineers.” 

Will all those wishing to become members 
kindly communicate with the Hon. Secretary, 
Mr. J. Stanley Jowitt, ''Harewood House," 
Wentworth Street, Huddersfield. 


The Proceedings of the Annual Conference 
of Affiliated Wireless Societies will be reported 
in full, in a subsequent issue. 


Borough Tynemouth Y.M.C.A. Amateur 
Wireless Society. 

.On Thursday, February 10th, the above Society 
held a meeting in the Y.M.C.A., North Shields, 
when Mr. С. Littlefield gave а lecture upon 
“ Wireless Telephony." 

The lecturer commenced by discussing some of 
the very early experiments performed by such 
men as Poulsen, Professor Varney and Dr. Fleming 
as early as the year 1899 up to 1914, when a message 
was sent across the Atlantic over а distance of 
3,800 miles. 

After citing several experiments Mr. Littlefield 
went on to describe the more up-to-date wireless 
telephone transmitters, also the wireless beam and 
the continuous wave transmitter. 

At the conclusion of the meeting Dr. J. A. Hislop 
proposed & vote of thanks to the lecturer, seconded 
by Mr. H. Hutchinson. 

Hon. Secretary, Mr. L. L. Sims, Y.M.C.A. 
Wireless Society, North Shields. 


Aldershot, Farnborough and District. 


We are requested to announce that a Wireless 
Society for the above district is now being formed, 
and application for membership should be made 
to Mr. J. H. Hill, Farnborough Road (near Queen's 
Hotel), Farnborough, Hants. 


Wireless Club for Smethwick. 


It is proposed by a few amateurs of this. district 
to form the above-named Club. Would all those 
interested please communicate: with Mr. R. H. 
Parker, Radio House, Wilson Road, Smethwick, 
Birmingham. 


Proposed Wireless and Scientific Society for 
Lowestoft and District.  . 


Will ell interested please communicate with 
Mr. C. Chipperfield, Victoria Road, Oulton Broad, 
who is hoping to organise the &bove Society at an 
early date. 


Upper Tooting. 


Mr. W. Sharvell, of Church Institute, Wiseton 
Road, Upper Tooting, will be pleased to hear from 
any amateurs in that district who are interested 
in the formation of an amateur wireless club. 


Tunbridge Wells and District.—It is proposed 
to form ап amateur Wireless Society for the above 
district. All those interested are invited to com- 
municate with Mr G. W. Howard, F.C.S., M.S.R.* 
81, Calverley Road, Tunbridge Wells. 


PAGES FOR BEGINNERS 


Under this heading ` ше publish. COMPLETE 
specially designed and written for beginners in wireless work. 


series 
Hardly any mathematics 


instructional articles, forming а 


will be introduced, and we hope to present the fundamental facts of wireless in such a 
manner as will prove attractive to a much wider range of students than that for which 


this series 1s илиш intended. 


WIRELESS TELEPHONY 


HE essential requirements a a 
circuit for transmitting speech 
sounds by wireless can be sum- 
marised as follows :— 

(1) A method of generating 
continuous oscillations to be radiated 
by the aerial during the whole time 
the set is working: 

(2) A means of modifying these oscillations 
by sound waves caused by the voice. 

. The three-electrode valve provides a very 
suitable method of generating oscillations 
although some of the earlier experiments in 
this branch of wireless were conducted by 
means of arcs, notably by the Poulsen arc 
generator of continuous waves and by high 
frequency alternators. 

The medium by which speech is made 
to affect the radiated waves is termed the 
microphone, an instrument which depends for 
its working on variations in its resistance 
caused by sound waves. 


p= a d 
L] 


t- =- o а» чь ео an аә еә аә аә аә аә аә аә аә «д 


Fig. 1. 


In its simplest form, the microphone 
consists of two blocks of carbon, between 
which a third block is loosely held (Fig. 1). 
If a battery and galvanometer are connected 
in series with the. arrangement, a -small 
deflection will be produced by the potential 
of the battery acting through the high resis- 


tance of the carbon blocks. If a hai 
sound is made near the microphone, the sound 
waves will strike the loose carbon block, 
causing it to vibrate slightly. The pressure 
between it and the fixed blocks will thus be 
varied, corresponding variations in the 
resistance taking place. The galvanometer 
needle will therefore be deflected to a greater 
extent, thus recording the sound produced. 


‘This crude form of microphone has been 
elaborated into the ‘present type, shown in 
Fig. 2. 

Two thin carbon discs are separated by a 
ring of felt or other insulating material, and 
the space between them is -packed loosely 
with fine granulated carbon. In front of the 
carbon diaphragm is fitted a mouthpiece of 
the usual type. 

A serious drawback which was encountered 
in this form of microphone was the tendency 
of the carbon granules to become wedged 
tightly at the bottom of the space between the 
discs, when the mouthpiece was in-a hortzontal 
position. This “packing” of the granules made 
the resistance of the arrangement more or less 
constant, and destroyed its sensitivity to slight 
sounds. The defect was remedied to a 
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certain extent by cutting out a number of 
circular rings in the back carbon plate 
(Fig. 3), which kept the granules evenly 
distributed over the surface of the discs. 
The working of the microphone is further 
improved by occasionally shaking the granules 
about. 


MA 
Fig. 3.) 


The continuous wave generator, as stated 
before, can either take the form of a Poulsen 
arc, H.F. alternator, or a valve. ‘The earliest 
arrangement of apparatus was that sketched 
їп Fig. 4. The oscillatory circuit was 
composed of- a capacity and inductance 
connected in series across an arc formed 
between two electrodes—one of copper and 
the other of carbon. ‘The microphone was 
connected directly in the aerial circuit, and 
the variations in resistance of the carbon 
caused a similar variation in the amplitude 
of the radiated waves. The obvious draw- 
backs to this direct method of control is 
that the aerial current is limited to a low value. 
The radiation could be increased by in- 
ductively coupling the microphone (see dotted 


Fig. 4. 


BEGINNERS 


lines in Fig. 4), but even in that case the ` 
control of large aerial currents becomes a 
difficult matter. If heavy currents are passed 


through the microphone the granules become 


heated and "pack," thus destroying the 
sensitivity of the apparatus. | 

Certain special forms of microphone have 
been designed, with a view to overcoming 
this difficulty. In one type of heavy current 
microphone the carbon granules are con- 
tinually moving between the two fixed plates. 
This circulation of carbon .ensures that the 
granules are kept cool, and at the same time 
prevents the objectionable — " packing ” 
tendency. | | 

The modern practice is usually that of 
combining the microphone with a valve ampli- 
fier relay, and coupling thisin turn to the aerial 
circuit. For low power transmission, however, a 
simple circuit of the form shown in Fig. 5 
is suitable. 


E 


pe 


Fig. 5. 


The similarity between this circuit and 
the transmitting circuits previously described 


will be noted. The anode oscillatory circuit 


is formed by part of the aerial inductance 
itself which in turn is coupled to the grid 
circuit coil. The valve itself should be as 
hard as possible, since the power of the set 
depends upon the potential which can safely 
be applied to the anode. | 

An ordinary pattern of receiving valve 
would serve for short distance transmission 
if the potential on the anode is of the order 
of 200-300 volts. ‘The microphone could 
be coupled to the aerial inductance by a 
small coil. Ап alternative arrangement 
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`18 to connect the microphone as a shunt 
to the aerial inductance. For a more sensi- 
tive adjustment of the oscillatory circuit, the 
grid potential could be varied by means of a 
potentiometer connected between the grid 
coil and the negative of the filament. 


A form of microphone relay which can 
be used with any valve generator of con- 
tinuous waves is shown in Fig. 6. The 
anode of the microphone control valve is 
connected to the aerial circuit, and thus 
derives its energy from the C.W. generator. 
When the microphone is not in use, the whole 
of the energy generated is radiated from the 
aerial. On speaking into the microphone 
the potential of the grid of the control valve 
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is altered, and some of the energy in the aerial 
circuit is diverted into the anode of the control 


Fig. 7. 


valve, thus causing a variation in the amplitude 
of the waves radiated. 

The initial grid potential is adjusted by a 
potentiometer and battery. Since the fre- 
quency of the current caused by speech is 
low, the transformer used for stepping-up 
the microphone variations can have an iron 
Core. 

For the reception of wireless telephony 
any type of continuous wave receiver will be 
found suitable. 

A heterodyne receiver is illustrated in 
Fig. 7. In order to produce “beats” 
for receiving continuous waves, the grid 
circuit must be slightly out of tune with the 
aerial circuit. This is accomplished by the 
variable condenser shown connected across 
the grid coil. 


BOOK REVIEW 


THE A BC OF STORAGE BATTERY 
MANAGEMENT. 
By Ernest C..McKinnon, A. M.I.E.F. 
London: Electrical Press, Limited. Price, 
3s. 6d. net. | 
This book should make a strong appeal to 
wireless amateurs. Since the war almost all 


of us are using accumulators for valves, 
whether for reception only or transmission 
also, and many *of us have not had the 
opportunity of practical training in the 
management of storage batteries. This 
little volume deals with the subject most 
thoroughly and is highly recommended. 
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NOTE.— This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one aide of the 


paper only, and should not exceed four in number. 
an their questi 
dealt with before. 


(2) Queries should be clear and concise. 
ions readers are advised to search recent numbers to see whether the same queries have not been 
(4) The Editor cannot undertake to reply to queries by post. , 


(3) Before sending 


(5) AU queries must 


be accompanied by the full name and address of the sender, which {в for reference, not for publication. Queries 


will be answered under ihe initiale and town of the corres 


pondent, or, if so desired, under a “© nom de plume." 


(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing operators. 


CAPACITY (Peckham) asks for details for 
constructing fixed capacity condensers out of pieces 
of copper foil measuring 1 ст. x З ст. with capacities 
of (1) -005 mfd. (2) -0006 mfd. (3) -00005 mfd. 
(4) -000005 mfd. 

(1) 24 plates overlapping 3 cms. 

(2) 4 plates overlapping" 2-3 cms. 

(3) 2 plates overlapping :7 cms. 

(4) 2 plates 4 cm. wide overlapping -6 cms. ; 
four thicknesses of dielectric, which is supposed to 
be mica, 3 mils. thick ; dielectrie constant = 8. 

А.С. (London) asks, regarding a set which he 
proposes to alter (1) Whether the proposed altera- 
tions are correct. (2) Will a tighter coupling be 
required. (3) How much wire will be required for 
each coil. 

(1) Yes, but we should put the A.T.C. in parallel 
with the A.T.I. for long wavelengths. 

(2) Yes, considerably. 

(3) We cannot say, as you do not state the size 
of the aerial or the tuned circuit condenser. You 
may get some help from figures quoted in reply 
to various enquiries for long wave sets. 

G.F.R. (Sleaford) asks (1) Which is the correct 
way.to connect a double slide tuning coil and variable 
condenser to a one-valve amplifier panel, using a 
‘art condenser for the '* beat " method of C.W. 
reception (sketch of panel enclosed). (2) What 
should be the maximum wavelength receivable by the 
set. (3) Would a loose coupler cosl be better, and, +f 
so, what size should ч be for P. and S., to receive 
wavelengths of 400 to 5,000 spark, C.W. and tele- 
phony. 

(1) The panel is evidently designed for use with 
a two-circuit receiver, X and Y being connected 
to the terminals of the closed circuit, which are 
otherwise insulated. In your two diagrams you 
earth either the plate or the grid (through a con- 
denser) ; both are fatal. 

(2) Your information is insufficient ; the space 
between the condenser plates is a critical factor in 
determining the capacity. 

(3) Yes, certainly. We suggest that you make 
up A.T.I., coupling coil and jigger secondary, as in 
the April 17th article, but using your own circuit. 
This will give you a slightly longer range than you 
require, assuming that your condenser is much the 
same. 

E.J.H. (Wareham) sends a sketch of his set, and 
asks (1) Having omitted the grid leak, is it not strange 
that he has got excellent results. (2) Why could he 
not obtain variometer effect, or an appreciable change 
in signals. (3) What station and wavelength is 
SBG. (4) Із not formula 58, on page 36 of Nottage's 


“ Calculation and Measurement of Inductance and 
Capacity "" incorrect. 

(1) It is well known that signals can sometimes 
be received without а leak. Under these conditions 
strong signals and atmospherics are likely to give 
а strong negative charge to the grid, and therefore 
а leak is usually employed. You should regard 
this as & freak result. 

(2) Your tuning trouble is entirely apart from 
the above, and points to resistance in the circuit 
or accidental reaction. Check connections and 
separate input and output ends of the valve: use 
short H.F. leads. 

(3) s.s. Dristigheten, W/L unknown. 

(4) The formula is quite correct. 
understand your objection. 


W.A.S. (Hounslow) asks (1) For a diagram of 
connections for adding two amplifying valves to his 
detecting valve. (2) What is the best method of receiv- 
ing telephony. (3) The best way of utilising an 
aerial consisting of 1-22 D.C.C. hung on the picture 
rail round the room. (4) For formula for working ous 
the capacity of tubular condensers. 

(1) See diagram Fig. 1. 


We cannot 


(2) Any good spark receiver is suitable for 
telephony; the requirements are almost exactly 

el. 

(3) Put & small condenser across the terminals 
and use as a frame aerial. It will only be fairly 
efficient. 

(4) Capacity in microfarads= K Г 

j 1,800,000 x log ri 


r? 


K being the specific inductive capacity of the 
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dielectric, Ф the length in cms., r!, the external 
radius, r* the internal radius. 

. C.W. (Leighton Buzzard) sends a sketch of his 
set, and asks (1) Is the circuit correct, and could we 
suggest any improvements. (2) Size of coils and 
wire А and B to tune the set up to 4,000 ms. (3) Size 


of same coils to tune the set up to 8,000 ma., or size - 


of additonal coil. (4) Will the aerial sketched de 
satisfactory, and, if not, what is the cheapest aerial 
wire he could use. ' 

(1) The aerial circuit is correct; the closed 
circuit should be tuned with a variable condenser, 
and a crystal potentiometer should be differently 
arranged. See recent Answers to Correspondents, 
or, better, the article in the September, 1919, issue 
on Crystal Receivers. 

(2) A, 7" x 4’ diam., No. 22 S.W.G. 

B, 9” x 7" diam., No. 22 S. W.G. 
(with tuning condenser :0003 mfd. maximum 
capacity.) 

(3) А as before, with extra A.T.I., 
diam., No. 22 S.W.G. 

В, 16" x 7" diam., No. 28 S.W.G. 

(4) Quite satisfactory. 

EARTH (Tufnell Park) asks various questions 
with regard to a поо-сітсий crystal receiver. 

(1) The circuit is quite satisfactory. 

(2) The receiver will tune up to about 1,700 ms. 
a larger A. T.I. would increase the range of tuning. 

(3) The aerial circuit is fairly satisfactory. The 
tuned circuit condenser should be about -0005 mfd. 

(4) The aerial is fairly satisfactory as regards 
dimensions, but will be much more efficient if 
raised to a greater height than 10 feet. 

ES4-ite (Walsden) sends a description of an 
aerial system, and asks (1) If the arrangement will 
be satisfactory. (2) If a sample of wire sent will be 
suitable for the aerial and earth. (3) If the earth 
plate should be copper or zinc, and if 33’ x 3’ is large 
enough for it. 

(1) The aerial is fairly good. The earth system 
shows a length of 50’ in the air to the ground, 
apparently followed by about 60’ more, mostly 
underground before reaching the earth plate. This 
is very bad: your results would be exceedingly 
poor. The 50’ length in the air is almost as long 
as your acrial. If possible, earth immediately 
under your window, either by a buried plate or 
by wire netting laid down on the ground, or to a 
water pipe in the house, | 

(2) The sample has not come to hand. Any 
copper or bronze wire, thicker than about No. 16, 
will do. | 

(3) Not important. This size will be big enough. 


G.A.H. (Farnboro’) asks re a valve circuit (1) 
Does it make any difference to the siqnals the way 
in which the instruments are placed. (2) Why does 
he get stronger signals on certain. adjustments when 
his hand is placed near the secondary coil of the 
loose coupler. (3) What тв the best kind of inaulated 
wire to use for connections, and should they be as 
short as possible. (4) The best kind and size of wire 
to use from the earth plate into the hut. 

(1) Not a lot, except as to how the coils are 
placed with regard to each other, the magnetic 
coupling between them depending on their relative 
positions. - | 


16” x a4 


` 


of the flament. 
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(2) This effect is quite common, and, broadly 
speaking, is due to potential changes due to the 
capacity to earth introduced by the body. 

(3) Two very good kinds are fairly stiff bare 
copper wire, run in air, and thin stranded cable, 
rubber insulated. The leads should generally be as 
short as possible. 

(4) See reply to ES4-ite, above. 


F.P. (Wembley Park) encloses a Чагат of his 
set, and asks (1) In cumulative rectification if the 
grid should be connected to the positive or negative 
(2) If the connections should be 
reversed when using an A.T.C. in the earth leaid. 
(3) If connection to the negative end means working 
aL the bottom bend of the characteristic and to the 
positive at the top bend. (4) What are really the 
best values of the grid condenser and leak for average 
signals, and especially for speech, using а single 
French valve, in view of the discrepancies tn text- 
books, etc. 

(1) It makes very little difference, according to 
our experience. It is impossible to raise the potential 
of the grid very much, owing to the grid current 
producing & volt drop across the leak. 

(2) We do not think this can have any bearing 
on the point. 

(3) No. See (1) above. The working point can 
in practice only be changed by altering the H.T. 

(4) We can add nothing to previous replies ; the 
point is largely one of personal preference by 
individual experimenters. There is no difference 
in the case of telephony. 


S.E.C.C. (Manchester) is constructing a receiver 
on the lines of that on page 477 of the October 2nd 
issue, and asks (1) The capacity of the variable 
condenser across the tuner, and also of the block 
condenser in the grid circuit. (2) What alterations 
and additions will be required to use this circuit ax 
a telephone transmitter. to work on а requlation 
wavelength of 180 ms. with a H.T. battery of 200 
volts. (3) Where can he obtain a selenium cell or 
material for the same. 

(1) Tuning condenser -0006 mfds. Grid con. 
denser :0003 mfds. (best variable). А leak of 
about 3 megohms may be an improvement. 

(2) You might try a set on the lines of Fig. 1, 
page 316, of the July 24th, 1920, issue. We would 
advise you to include the whole of the inductance 
in the plate circuit of the valve, and to put your 
reactance in the grid circuit. This would necessitate 
the aerial and the earth being interchanged. 

(3) We have no special information. Try any 
dealer in scientific instruments. Possibly Messrs. 
Barr & Stroud, Canniesland, Glasgow, might either 
supply you or give you the necessary information. 


© J.F.E.L. (East Ham) asks (1) For information 
regarding a certain time signal given at 1930—1950 
G.M.T. (2) Apart from strength, does it matter 
what gauge of wire 18 used for an aerial. 

(1) Fuller particulars are necessary to identiiy. 

(2) The larger the gauge of wire used for an 
aerial the smaller is its resistance and the larger 
its capacity. Both points make for improvement 
in signals. 

G.F.B. (Leeds) asks (1) Approrimate inductance 
of the following :— Primary, 1 slide, 6” former, 
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44" diameter, 300 turns No. 26; Secondary, 7 
sections 6" x 34" diameter, 400 turns No. 30. 
(2) Can a reaction сой be fitted to the inductance 
shown tn enclosed sketch for the reception of C.W. 
(3) What will be the approximate dimensions and 
amount of wire 4f a reactance coil can be fitted. 
(4) For an efficient circuit for spark, C.W., and 
telephony, using certa‘n componente. 

(1) Primary = 5,000 mhys. 

Secondary = 11,000 mhys. 

(2) Yes; put it outside the secondary. Avoid 
coupling with the primary more than necessary. 

(3) Say 3" long by 4" diameter, wound with 
No. 28. 

(4) See Fig. 4, page 697, in theissue for December. 
(A potentiometer is not necessary with а prid 
condenser and leak.) 

RADIO (Norwich) sends a list of gear which 
(1) He wishes us to combine into a receiver, and asks 
(2) For suggestions for alterations. (3) The pro- 


bable wavelength range with a frame aerial. (4) For 
dimensions of frame aerial. 
(1) There аге many possible circuits. А simple 


and fairly suitable one is that in Fig. 5, page 500. 

(2) The set should be satisfactory as suggested, 
no alteration being necessary; апу made can be 
dictated solely by your taste and the expense 
to which you are prepared to run. 

(3) The expression ‘‘set of coils tuning to 
30,000 ms." is misleading, and its use is to be 
deprecated. Апу coil will tune to 30,000 ms. if 
you put a big enough condenser across it. The 
statement therefore conveys no information about 
the size of the coils, and we cannot say what your 
set will tune to. By making а fairly large frame 
you should, however, easily get to the efficient 
limit for one valve. Moreover, you will in any case 
find signals very weak with & frame and only one 
valve. | 

(4) See the issue for June 12th, and also the pre- 
ceding issue. 

ENTHUSIAST (Willesden) asks (1) for the 
namea of certain stations not given in the Year Book. 
(2) With reference to a circuit, the wiring diagram 
of which is enclosed, why the set does not receive on 
a certain tapping of the A.T.I. (3) Should he get 
the telephony from PCGG. (4) What types of wind- 
ing ‘are usually adopted on commercial sets. 

_ (1) OHD Vienna, 192 Pola, FF Sofia, NGG 
ss. Olympia, NGI ss. Chattanooga; others not 
known. 

(2) The presence of a short-circuited coil in the 
neighbourhood of a tuned circuit may have a very 
bad effect. Leave both ends entirely disconnected. 

(3) Yes, if the aerial and earth are good and 
the set well made and adjusted. 

(4) Various types of compact windings have been 
described recently in Mr. Coursey's articles; we 
do not know the particular windings which are 
employed in commercial apparatus of the kind 
you specify. Simple multilayer coils would in no 
case be used owing to their large self-capacity. 
Smell coils have the advantages of portability 
and smallness of stray fields—otherwise none. 

P.R.D. (Gray’s Inn) asks (1) For a diagram 
of a single valve receiving set consisting of certain 
components. (2) If a grid condenser is necessary. 


(1) For diagram see Fig. 2. А  bye-pass 
condenser (:003 mfds.) also required across the 
telephones and the H.T. Construct as shown in 
the issue for April 3rd. (Wavemeter condenser.) 
Filament battery апа resistance not known. 


(2) Not necessary, but advisable for best results. 


Fig, 2. 


A.G.P. (London, N.4) asks for a quantitative 
statement of the impedance and eddy current, and 
hysteresis losses in a relay, certain of the dimensions 
of which are given. 

We ere afraid that the questions, difficult at 
any time, are rendered impossible of answering by 
the scantiness of the information you give. For 
instance you do not state the shape of the iron 
circuit nor the dimensions of the air gaps. Your 
losses will vary enormously with the types of iron 
used. 


VERY INTERESTED (Middlesborough).— 
(1) (a) Quite useless. 

(b) With а good amplifier you might get good 
results, but we should advise you to put your 
indoor aerial further from the roof, even if it has 
to be smaller. . 

(2) About 4,750 mhys. We cannot calculate 
the wavelength, ав you do not give the distance 
between the plates of the condenser. 

(3) See (2) above. The thickness of the di- 
electric must be specified. Try working it out for 
yourself. 

(4) Your question is too general. Valves can be 
adapted to any circuit, the method depending on 
your requirements. 


STUDENT (South Kensington) has various 
unita of gear which he wishes to make into a telephony 
receiving set. He asks (1) For a suitable circuit 
with connections. (2) What value of H.T. battery 
is required. (3) Should he be able to pick up the 
Dutch concerts. 

(1) Use a V. 24 valve as H.F. amplifier, and a 
Q as rectifier with filament resistance common to 
both. Your A.T.I. and coupler will enable you to 
construct a two-circuit receiver, your variable 
condenser being employed to tune the closed 
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circuit, the terminals of which should be connected 
to the potentiometer slider and to the grid of the 
V 24. One H.T. battery will supply both valves 
if its negative terminal is connected to the filament 
battery telephones апа telephone transformer 
in the plate circuit of the Q valve, as in any standard 
circuit. You require, in addition, either an inter- 
valve transformer or & resistance capacity coupler 
between the two valves. Details of both have 
been given in The Wireless World. See, for 
instance, page 701 of the issue for March, 1920. 

(2) 24 volts—better more with resistance 
coupling. 

(3) This should be possible. i 

J.R. (Coulsdon).—(1) Your sketch gives no 
indications as to which is diameter and which is 
length in your coils, nor do you state the distance 
between the condenser plates. Wavelength estima- 
tions are therefore impossible. However, in any 
case 36 S.W.G. is much too small for aerial tuning 
purposes. 

(2) Gauge of wire much more suitable, and 
certainly should not be smaller, but put the con- 
denser across the whole of the A.T.I. 

(3) See previous replies. 

(1) Only trial and error as far as we know. 
Perikon detectors work without potentiometer. 
Most crystals can, however, be improved by its 
use, even if it is not essential. 

W.L. (Stone) asks (1) In a single circuit, 
double slide tuning inductance, consisting of a coil 
14" long 7” diameter, of 3 S.W.G. in conjunction 
with one valve, will a reactance coil be advantageous. 
If so, what should be the dimensions of same to suit 
above. (2) In атп aerial of two wires, should they 
be joined, at both ends or in any other manner. (3) 
Will the reactance coil in No. 1 be required to traverse 
the full length inside tuning inductance, and if so 
will we give connections. (4) Are accumulators 
suitable for H.T. battery, and what voltage will suit 
an R valve. 

(1) Yes, if properly handled. The value depends 
on the efficiency of the valve, the nature of the 
circuit, and many other considerations impossible 
to account for. Try a coil 8' x 4" diameter, also 
wound with 30 S.W.G. 

(2) No. Disconnected throughout as great a 
part of their length as possible. 

(3) This may be necessary, but it does not affect 
the connections. We do not understand your 
question. 

(4) R valve works best on 70-80 volts, but 40-50 
will do. Accumulators are suitable if a sufficiently 
high voltage battery is available. Large cells 
should invariably be used on the filament side of 
the plate circuit. 


G.E.D. (Falmouth) sends a sketch of circuit he 
intends to use for a three-stage am plifier, and asks (1) 
For criticism. (2) To make a tuner to receive wave- 
lengths of 600-25,000 məs., would it be best to use 
two pancake inductances of 10,000 ms., the wave- 
length. being varied by varying the degree of coupling. 
(3) Would a reactance with No. 2 S.S.C. опа cylinder, 
12” x 3”, tapped off into sections working in another 
former, 14° x 5", wound with No. 24 enamelled wire, 
work efficiently over the above wavelength, provided 
that the pancakes are in circuit. 
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(1) (а) Put telephones in the last plate circuit 
only—other plates direct to H.T. 

(6) Your valve filaments should be connected 
in parallel. See reactance below. - 

(2) No good ; it is very difficult to make such а 
tuner. See forthcoming article. 

(3) Your reactance is rightly situated to be 
coupled to the tuned circuit, but we cannot predict 
its value for such a large range of wavelengths. 


J.H.S. (Liverpool) asks (1) With reference 
to the article on capacity calculations (page 461, 
September 18th 1920, issue), if “A” should not denote 
the area of each plate and not the total area of all 
the plates. The latter is assumed in the first exam ple 
worked out on pages 461, 462. (2) With reference 
to the second example, if the figure for Ax(n—1) 
(given as 441) should not be 33-5 square cms., and, 
further, if A=44-1 square cms., as stated, why should 
the area of each plate be 22-05 square cms. (3) With 
reference to the capacities of block condensers described 
in the article on page 404 of November 11th, 1920, 
issue, whether the standard formula is applicable, 
as the figures do not appear to agree with the results 
obtained by calculation. 

(1) You are quite right. A in the formula 
is most certainly the area of each plate. 

(2) We agree with your calculations. The same 
mistake seems to have been made with regard to 
A. | 
(3) The formula should be applicable; the con- 
densers in question appear to have capacity values 
far below the values stated in the article. 

A.S. (Altrincham) sends a specification of a 
honeycomb coil coupler with reactance, and asks 
uf it will tune in anything going. or telephony. 

You have omitted a critical item in the specifica- 
tion of the coils, viz., the number of '' spokes ” 
per layer, on which the total number of turns 
depends. For a reasonable number of '' spokes ` 
the inductance of 30-layer honeycombs on a 2” 
core will be too great for the tuning of short-wave 
stations. Your set might possibly have a range of 
approximately 1,000 to 6,000 ms, but the exact 
values will, of course, depend on the condensers, 
etc., employed. 

P.H.J. (Clapton Common). 

(1) Yes, except for potentiometer, for connections 
of which, see Fig. 10, page 502. 

(2) Maximum for aerial circuit about 1,000 ms, 
closed circuit 1,800 ms. You can bring up the 
wavelength of either circuit by adding а coil to it. 

(3) Carborundum. 1% is not necessary to have 
ditferent types for telephony and telegraphy. 

(4) (a) Fairly (b) Very little, 

W.E.W. (Trent Bridge) sends a dimensioned 
&ketch of a single valve set, and asks (1) If he could 
use a telephone induction coil for a telephone trans- 
former. (2) If not, for instructions for making 
one. (3) If his circuit 18 suitable for a range of up 
to 5,000 ms. (4) How to connect up the tele phone 
transformer. 

(1) The windings will most probably be quite 
unsuitable. 

(2) See issue for March last. 

(3) You will probably require more A.T.I.—or 
a small condenser in parallel with your.present one. 
Otherwise O.K. i 
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(4) Connect the high resistance side in the plate 
circuit, and the low resistance across the L.R. 
telephones.— (N.B.—If your telephones are 8,000 
ohms, you should dispense with a transformer. 
There is very little risk of burning out H.R. tele- 
phones in series with the H.T. battery, except by 
rank carelessness. ) 


W. (Sunderland). 

(1) Yes, except for potentiometer, for which see 
Fig. 1, page 662 in issue of December 1 Ith. 

(2) T- =8000 mfds. 

C1, = -0005 mífds.— variable. 
ЄЗ, — -0012 mfds. 

(3) Н you introduced an additional A.T.I., 
about 8” « 6” of No. 22, maximum about 3,500 ms., 
minimum uncertain. 

(4) Set is of quite good type. 


C.W. (Leeds) sends a dimensioned sketch of a 
receiver, and asks (1) For criticism, and any sug- 
gested improvements. (2) What would be the 
maximum wavelength of set. (3) Could a single valve 
with batteries be inserted into the circuit to act both 
as amplifier and rectifier. If so, how. (4) Could 
both C.W. and spark be then received, and if not 
what alterations would be necessary for C.W. 

(1) Your wires are too thin. Primary of coupler 
should be about No. 24 and secondary No. 28, or 
No. 30. 

(2) Add A.T.I. about 12" by 8” wound with 
No. 24. The wavelength will then be up to about 
2,000 ms. 

(3) See the constructional article in the issue for 
April 17th last. 

(4) The set referred to will receive C.W. as well 
as spark. 


G.A.H. (Farnboro’) asks (1) For the capacity 
of an aerial. (2) Wl a 24” cardboard former be 
suitable for use as a loading coi with the above 
aerial, and tf во, what size enamelled copper wire 
should it be wound with. (3) Would a -303 mfd. 
variable air condenser serve œ better purpose if used 
in the «aerial. circuit instead of in the secondary, 
using а :0005 mfd. for the latter. (4) To what 
purpose can he pul a condenser fixed capacity 
-05 mfds. 

(1) As you have omitted to state the length of 
aerial we are unable to say; moreover, with 
this shape it would be very difficult to calculate 
accurately. If full length, capacity is about 
-00015 míds. 

(2) Fairly, if well shellaced, and if of diameter 
of less than 4". Use about No. 24. 


(3) We think you mean a -0003 mfd. condenser, 
as one of -303 mfd. capacity would be very bulky, 
-0003 mfds. would be quite suitable for the circuit. 

(4) Possibly as а blocking condenser for tele. 
phones. 


S.K. (Altofts) asks for a good circuit for trans- 
mission of C.W. or telephony. (2) Is an ordinary 
H.T. battery sufficient to give 10 watts, if not, what 
(з the best method of obtaining this. (3) Details of 
« good, microphone. Cana suitable one be purchased. 
(4) Approrimate wavelength range, using 1 R valve 
transmitter (good aerial) and 1 R valve receiver 
(short portable aerial). 


(1) See article on page 316, July 24th issue. 

(2) We doubt if you will get 10 watts easily 
‘with an R valve. We should prefer a B or other 
high tension valve. However, a battery for the 
H.T. will be quite capable of supplying all the power 
the circuit will take. 

(3) We have not space for a detailed description. 
Suitable microphones can certainly be purchased. 
Consult advertisers. 

(4) Almost impossible to give a figure; possibly 
up to a dozen miles. 

GOYLOS (Wembley).— (1) Yes, use as ihi 
ebonite as possible. 

(2) Probably, though ebonite is by no means 
necessary. 

(3) The windings you suggest will be satisfactory. 
2,500 yards of No. 44 will have а resistance of about 
7,500 ohms. 

(4) We are afraid this is outside the scope of 
these columns. 

N.N. (Newcastle) asks for a diaqram of a sim ple 
Telefunken set to tune to say from 300 to 6,000 ms., 
using an electrolytic detector. 

Apart from recent valve developments thé usual 
Telefunken receiver for fairly long waves was of 
quite normal crystal type, similar to many given 
in these columns. Special connections were used 
for short wave lengths (see Stanley's Wireless 
Telegraphy, Vol. I, page 357). You can of course 
use an electrolytic detector in place of the crystal 
if you prefer it. 

MIDGE 
the shape of the plates, if semicircular, and figures 
are diameters. 

A= -00025 mfds. 
B= -00013 mfds. 
C = -00029 mids. 

(2) See page 65 of the issue for April 17th last— 
obtainable from the Wireless Press. 

(3) We think not. 


A.F.G. (Kettering) gets poor results from a 
crystal set, and asks (1) If at is due to a wire net 
earth, 3° х 84°, buried 1’. (2) The inductance of 
a coil 121* x A", wound with No. 28. (3) How 
results would be improved by the use of a valve 
for rectification. 

(1) Very probably— use & valve for plate this size 
or considerably more netting. Or try about 
40 square yards of fine mesh netting laid on the 
ground. _ : 

(2) 17,000 mhys. 

(3) On a set of this type one valve instead of & 
crystal will not improve matters very much. 

The inductances are— 
secondary, 12,500 mhys. 
wavelength of & loose coupler "' 


primary, 7,500 mhys; 
The expression “ 
is meaningless. 

(2) 28” by 14”. 

(3) Yes, in parallel with the A.T.T. Condenser 
:003 mfds. Inductance, 12" x7” of No. 26. 

(4) If the set is working excellently we should 
leaveitalone. If you wanta change, try a different 
type of circuit altogether. 

R.C. (Belfast) sends a sketch of a proposed 
set for criticism, and asks (1) Would good results 
be obtained from it, and what would be the probable 
wavelength ranae. (2) Suitable capacities for the 
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aerial circuit condenser and stopping condenser. 
(3) Required potentiometer resistance for cutting 
down current from dry cells. 

(1) (a) Your aerial is unsatisfactory ; the two 
inside wires are not worth putting up in your 
present arrangement, and your aerial circuit will 
only tune to about 1,000 ms., whereas your closed 
circuit tunes to about 6,000 ms. Try the same 
length of wire, twin or single. 

(6) Your detector circuit is not satisfactory. 
It is far better to put the '' stopping condenser ” 
across the telephones and the crystal in series with 
the telephones and potentiometer. See many 
circuits shown in The Wireless World. 

(2) Aerial tuning condenser —-01 mfds. Stopp- 
ing condenser —-:003 mids. 

(3) About 300 ohms. 


G.A.H. (Farnborough).—(1) We assume your 
closed circuit condenser is :0003 míds. and not 
:303 míds. The latter value being quite impossibly 
large under these conditions. You should receive 
signals of 1,000 ms. wavelength and under. Your 
set is correct except for the 8 pancakes in the anode 
circuit of the valve. "These fulfil no useful purpose 
unless they are coupled to the closed circuit, апа 
one small coil alone is sufficient for this purpose. 

(2) “ Step ир” far too big. A good *‘ prescrip- 
tion " is 4 oz. and 14 oz. of No. 44 S.W.G. for the 
primary and secondary windings respectively. 

(3) It depends on the wavelength. You might 
add & loading inductance in the closed circuit. 

(4) Yes, they can be used with a telephone 
transformer, but they will be somewhat insensitive. 

E.W.L. (Liverpool) asks various questions 
about a valve and crystal receiver. 

(1) and (2) You cannot do better than use the 
circuit of page 65, of the issue of April 17th, which 
you say you have already seen. You will need all 
the apparatus there shown, except possibly the 
A.T.C., which is not essential. Your coils will do 
for the aerial circuit, but you will require a new 
closed circuit coil as described in the article. 

(3) The wavelength range will be about as in 
the receiver described. 

(4) About 12”. 


J.W. (Halifax) asks for further details as to the 
construction of a loud speak^ng telephone as described 
for ''GRID"" (Manchester) in the issue of 
October 16th, page 530. 

We regret that we have no further details of this 
instrument, but do not think it should be hard to 
arrive at suitable values by experiment. For 
instance, we should, for a start, try a mica diaphragm 
say 3” in diameter with a moving coil of No. 44 
wire in a flat pancake, fastened by flake shellac. 
using as many turns as can be carried without 
unduly loading the diaphragm. 

J.T. (Venlo, Holland) asks (1) 1] « certain 
diagram is suitable for a receiver, using honeycomb 
coils. (2) If we can qive a more efficient diagram. 
(3) When MPD and BYC transmit. 

(1) Yes, in principle, quite sound, but see (2) 
below. 

(2) Your secondary coil should be placed on 
the same side of its switch as the secondary tuning 
condenser—it will then be thrown completely out 
of circuit when you are receiving with the aerial 
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circuit only. You should further use a grid leak 
and you might advantageously put your blocking 
condenser also across the H.T. battery. 

(3) MPD at 12 noon and 8 p.m. 

BYC, 12 noon, 8 p.m. and 12 midnight. 

H.B.D. (Brod.) asks (1) For the inductance 
values of certain pancake coils. (2) For a formula 
for calculating the inductance of this type of coil. 

(1) Coil А —4,000 mhys. 

B —3,300 mhys. | 

/ =4,300 mhys. | Approximately. 
D =3,500 mhys. 

Е =15,700 mhys. 

(2) The inductance is roughly equal to that of a 
cylindrical coil of the same number of turns, wound 
on a former whose diameter is a mean of the internal 
and external diameter of the coil. 

INVITA MINERVA (Liverpool) has bought 
one copy of “The Wireless World” and asks two 
questions, re the set in Fig. 17, page 614, of the issue 
of Novemher 17, and (2) for the capacity of two 
condensers. 

(1) and (2) In the letterpress to this diagram you 
will find references to recent numbers, which will 
give you all the information for which you ask. 
We are quite unable to find space to reproduce a 
large amount of matter, which 1s so easily accessible 
and to which the necessary references have been 
given. 

(3) About -0001 míds. each, suitable for Cl, 
but not for C2. 

F.P. (Wembley Park) asks (1) The natural 
wavelength of a single wire P.M.G. aerial. (2) 1f 
the capacity is 0002 mfds. what is the inductance. 
(3) If the placing of a condenser in parallel with 
an inductance added to an aer’al is equivalent to 
having the capacity of the aerial and the condenser 
in parallel across the total inductance of the aerial 
and coi. 

(1) About 130 ms. 

(2) Generally about 60 mhys. N.B. The formula 
is not applicable to & circuit of this type in which 
the inductance and capacity are distributed. 

(3) For values of the added capacity and in- 
ductance, which are likely to be used in practice, 
this method gives results sufficiently nearly accurate 
to be quite uscful. 

W.E.U. (Fleetwood).—(1) You do not state 
the S. W.G. of the wire, so we cannot give the wave- 
length. Apart from this, your diagram shows the 
crystal in parallel with the telephones. This is 
incorrect. They should be connected in series. 

(2) Yes 

(3) It should not be very bad. 


—— iuum a epe! PED = 7. 


SHARE MARKET REPORT. 


Business in the Wireless Group has been quiet 
during the last fortnight. Prices as we go to press. 


February 24th, are :— 


Marconi Ordinary .. .. £1-17-6 
- Preference - £1-16-3 
- Inter. Marine .. £l- 4-41 
- Canadian .. 6-6 


856 


She 


WIRELESS 


т x 
a ЧЕ 


— 


VOL. VIII. No. 26, NEW SERIES]. MARCH 19th, 1921. [FORTNIGHTLY 


CONTENTS | 


RECTIFYING ALTERNATING CURRENT. 
A VALVE TRANSMITTER. 


A SINGLE VALVE RECEIVER. 


PRICE es NET 


WESTON 


STUDENT'S 
GALVANOMETER 


| 
| 
| 
. Model 375 Galvanometer _ Ee do р QU, il | 
.Jjsamovingcoilinstrument —— CARRERA E | 
with a uniformly divided _ E E | 
scale 2:35 inches long. | 
Its resistance is approxi- — — moe m | 
mately 29 ohms and the - | 
current required for a 
millimeter (1 scaledivision) - 
-deflection is 20-25 micro- | 
 amperes. | 
| 
| 
| 


WESTON ELECTRICAL INSTRUMENT CO. LTD. 
Audrey Чоо Е]у Р1асе, Holborn, RC 


Telephone: HOLBORN 2029. Telegrams and Callens: z PIVOTED: LONDON. 


z E 


t S Е T EN 
<. Г D і n 9 
ат " p. ү, Я $y 


EANN A jm 
(0 ian кы 


THE BRITISH SCHOOL 
FY TELEGRAPHY 4 


179, CLAPHAM R2 
LONDON. SW 


EXPERT TRAINING FOR YOUNG GENTLEMEN (15-25) IN INLAND, killed Ôp & а WIRBLESS eol 


Good appointments are па to our students as soon as qualified, т” een for Skil treater 
than the supply. Special Short Course suitable for men wishing п Govern sot Corlileste sad enter the service of 
the Marconi Co. At several recent Government Exams. all indidit od lst Class Government Certificate. No Branches 


er Posta! Tuition. Fees moderate. Recognised by the War Office, Admiralty, Wireless Telegraph and Cable Companies. 


WRITE FOR PROSPECTUS. A. W. WARD (Manager). 'Phone: BRIXTON 2 


MARCH 19, 1921. T Please mention the. Wáreless World 


Digitized by Google 4 ID 


ТНЕ 
WIRELESS WORLD 


THE OFFICIAL ORGAN OF THE WIRELESS SOCIETY OF LONDON 


VoL. VIII. No. 26. 


MARCH 19TH, 1921 


FORTNIGHTLY 


THE MARK Ш TUNER 


By Рнилр К. Cowrsey, B.Sc., A.M.I.E.E. 


(Continued from page 826.) 


N addition to the methods that have 

already been considered for modifying 

the Mark III tuner, we have to deal 

with Nos. 4, 5 and 6 on the list given 

in the first part of this article. (See last 
issue of The Wireless World). 

(4) and (5) Addition of two Loading Coils. 

Under section (1) in the first part of this 
article it was pointed out that a loading coil 
of 5,000 microhenries would be required to 
directly load up the aerial circuit to 2,500 
metres, or that, if the aerial condenser was 
placed in parallel with this coil, as shown by 
Fig. 5 on page 825, the maximum wave- 
length would be increased to 6,000 metres. 

If we require to tune up the closed circuit 
to the same wavelength value, the inductance 
required will be 20,000 microhenries. A coil 
of this inductance would be inconveniently 
large if wound as a single-layer solenoid, so 
that a multilayer winding must usually be 
adopted. A “honeycomb,” or “ duolateral,” 
winding may be adopted, as also could the 
winding described on page 635 of The 
Wireless World for December 11th, 1920,* 
whichever is preferred. 

A somewhat simpler coil winding for 
calculating purposes is that illustrated in 
Figs. 6 or 8 of the article on “ Multilayer 
Windings” in The Wireless World for 


* Coils wound in this manner are marketed in this 
dera under the trade name of '*Burndept" 
ils. 


October 16th, 1920. In our case we should 
obtain sufficient inductance if we wound a 
pancake type of coil with No. 36 S.C.C. 
wire, using a thread of thickness equal to 
that of the insulated wire (viz., 0-011 inch) 
between adjacent turns, and a layer spacing of 
the same amount, with a mean 
coil diameter of 10-cms. and 
36 layers of 11 turns per layer 
(Fig. 6). The spacing between 
the layers may, if desired, be a 
uniform layer of thread of the 
same thickness as used for 
separating the turns on each 
layer, or, better, a layer of 
oiled silk tape or similar 
insulation of the proper thickness 
(0-011 inch) may be wound on 
over each layer of wire. 

'This coil, or a similar one, 
must be inserted into the closed 
circuit between the existing 
inductance and condenser. A 
convenient place is to cut the 
wire joining the switch arm 
of the C.C.I. switch to the top 
right hand contact of the, 
“tune” side of the change-over switch 
(looking at the panel from underneath). 
The ends of the cut wire may be brought out 
to the new coil (which may, if desired, be 
housed in the telephone space X Y, Fig. 2, 
page 824), or, if the terminals T, and ТУ, 
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described in conneciion with the above- 
mentioned Fig. 2 (in the first part of the 
article) have not been used, these two wire 
ends may be connected to two terminals 
mounted in the positions T, and Т, shown 
in that diagram. 

Tappings should be brought out from 
this coil at the ends of the fourth and twelfth 
layers to а 4-way switch, so that either 
0, 4, 12 or 36 layers may be inserted in the 
circuit at will. The capacity range of the 
closed circuit tuning condenser serves to cover 
the wavelength range between the tapping 
points. 

This coil gives a wavelength range of 
6,000 metres in the closed circuit. If, how- 
ever, it is desired to increase this range still 
more, the value of the inductance required 
can easily be calculated from the approximate 
formula— 

L—0:00056 4? 
where A is the maximum wavelength 
required in metres, and the inductance L is 
in microhenries A multilayer Coil or coils 
can then be built on the lines described 
above, or a coil of the proper inductance can 
be purchased. 


(6) Mounting in the Instrument. 

The most convenient place for mounting 
the extra coils is in the space to the left of 
the instrument that is primarily intended for 
the storage of the telephone receivers. This 
space is marked X Y in Fig. 2 in the first 
part of this article. This position is also 


convenient for their connection to the 
terminals inserted near the ‘‘tune’’—“ stand- 
by" switch, as mentioned above. ‘The coil 


of approximately 20,000 microhenries, of 
which details are given above, could be 
mounted in this space, but would project 
slightly into the recess of the lid. ‘This 
could be avoided by reducing the internal 
dimension of the coil (Fig. 6) from 9 cms. 
to 7 cms., and at the same time increasing 
the number of turns per layer to 14, leaving 
the total number of layers the same as before. 
A piece of ebonite can then be fitted over the 
pace so as to enclose the coil, and the four- 
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way tapping switch for the coil mounted on 
its top. 

The extra aerial loading inductance, 
described in connection with the first part 
of this article, could also be mounted in 
this same space, if instead of constructing it 
as a single-layer solenoid it is built up in 
the same way as the above closed-circuit 
inductance, on the same size former, and 
using the same size of wire and spacing thread, 
but winding only 13 layers of 14 turns per 
layer. This coil also should be provided with 
four or five tapping points, disposed approxi- 
mately uniformly throughout the coil and 
connected to a multi-way switch, so that 
the whole wavelength range may be covered 
between the lowest and the highest by means 
of the aerial circuit condenser fitted in the 
instrument. 

If loading coils such as the above are fitted 
' Into the instrument it will 

be found that unless some 
additional coupling is 
provided between them, 
the existing coupling coils 
includedin the instrument 
wil be insufficient to 
provide adequate coupling 
between the aerial and 
closed circuits. ‘This 
additional coupling may 
be obtained by mounting 
the two coils near one 
another in the space X Y, 
as described, but provision 
should be made for vary- 
ing the coupling by 
altering the relative 
positions of the coils. 
One way in which this may be effected is 
to mount the extra coil for the secondary in 
a vertical position close up to the partition 
between the space X Y and the remainder of 
the instrument, and to mount the aerial coil 
on a carrier so that it can be moved past the 
end of the fixed coil by means of a handle 
running in a slot (Fig. 7). In this diagram 
the fixed coil is indicated by the dotted 


lines L,, and the movable coii (in the aerial 
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circuit) by L}. This coil сап be moved along 
the slot S by the handle H. The positions 
of the multi-way switches for the aerial and 
closed circuit coils are indicated by S, and S, 
respectively. 

Other ways in which the coupling may be 
suitably varied will be obvious to the user of 
the instrument. 

Another slight variation on this arrange- 
ment may be effected by entirely scrapping 
the existing coils in the instrument and 
replacing them by two pancake or multi- 
layer coils of the type just described, fixing 
one in the position of the original fixed coil 
and mounting the other on the coupling 
handle, so that it can be rotated relatively to 
the first coil, so as to vary the coupling 
between the two. — lappings from these coils 
could be brought out tothe A. T.I. and I.C.C. 
switches as in the case of the existing coils. 

Although the conversion of this tuner to 
extremely long wavelengths has not been 
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considered in this article, the method that 
may be adopted is merely an extension of 
that described, the necessary inductances for 
the secondary circuit being calculated from 
the formula given above for the closed circuit, 
and the results thus obtained being divided by 
3% to obtain the values of aerial circuit 
inductances.* If required, approximate dimen- 
sions for the coils may be calculated by the 
curves published by the present writer, which 
were reproduced in the September, 1919, 


-issue of The Wireless World. The curves 


there given are approximately correct for 
most ordinary forms of multilayer winding. 

It is not, however, recommended that too 
high a wavelength range should bé aimed at 
for a single instrument, as it is more 
efficient to employ a number of separate 
instruments (two or three at least) for various 
wavelength ranges, each set being designed 
so as to be most efficient for its own range 
of wavelengths. 


AN AMATEUR'S RECEIVING STATION AT 
SOUTHEND-ON-SEA 


HE illustration shows a receiving 
setmadeand fitted up by Mr. F. C. 
Anderson, of Southend-on-Sea, 
who is 15 years of age. 

With the large tuning coil a 
wavelength of 4,000 metres can be reached. 
For higher wavelengths it is used in series 
with a slab inductance (in the right-hand 
Corner), and a variable condenser (on the left) 
of -0005 mfds. ‘This condenser can be used 
in parallel or series by a switch. ‘The small 
coil is for low wavelengths. The valve is 
a Marconi V24, with a plate voltage of 24, 
and filament 4. ‘The two tumbler switches 
are for filament and plate batteries respectively. 
The grid condenser is of -00005 mfds. (on 
the right), no grid leak being used The 
telephone was a low tension of 70 ohms, 
but rewound to 4,000, and has given satis- 
factory results. 

The set has received Moscow, Budapest 


and Paris, and Nauen time signals can be 
read daily. ‘There are two aerials, outdoor 
and indoor. The former a single line, 


The arrangement of the Apparatus. 


2R feet one end and 16 feet the other in 
height and 100 feet in length. The latter 
is a three-lined loop 33 feet long in all. 
Good results are obtained on both. 


* Assuming that the aerial condenser change-over switch has been fitted as already described. 
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A ROTARY FILAMENT RHEOSTAT 


By E. W. Kircuin, A.M.I.C.E. 


ROTARY resistance for controlling 
the filament current in a valve 
circuit is much more convenient 
than the usual sliding type. 
The following design rotates a 

Coil of resistance wire against a fixed but 
springy contact, a very smooth-working 
instrument being produced, which will allow 
of very close adjustment of the current. 
With a slight modification in the construction 
a potentiometer can be made. 

A length of 8 to 10 ft. of No. 25 S.W.G. 
Eureka resistance wire is required, or similar 
wire, having about the same resistance. The 
wire should be coiled tightly and evenly 
round a piece of metal rod, { of an inch in 
diameter, and should be wound so that 
adjacent coils touch. "The winding is best 
done in a lathe ; indeed, that tool is essential 
for the construction of the instrument here 
described. After being wound the coil 
will spring out to a slightly larger diameter, 
and can then be easily removed from the 
rod. ‘Turn up a piece of hard wood to 
about the dimensions and section given in 
Fig. 1. If appearance is to be considered 


ebonite may be used, or an ebonite handle 
and top may be made separately and 
attached to the lower wooden portion. The 
groove A (Fig. 1) is to be filled later with 
heat-resisting material to carry the coil. 
A flat ring of brass, js in. thick, should 
be screwed, as shown, to the underside, the 
screw heads being countersunk. 

A piece of straight metal rod, about ṣẹ in. 
in diameter and screw-threaded about {$ in. 
at one end, is screwed into the handle from 


underneath ; it should be a tight fit, and 
any excess projecting is cut off and the end 
slightly riveted over. If it does not ft 
tightly it will be necessary to insert a set- 
screw to hold it fast. 'The lower end of 
this rod should project about 1 in. below the 
brass ring, and should be threaded for nearly 
this length, so as to take a nut. The rod 
forms a spindle for the apparatus to rotate on. 

The base for the rheostat may be of 
ebonite, and should have a hole drilled right 
through the middle, large enough to allow 
the nut on the end of the spindle to be turned. 
Two terminals are fixed on the base in 
convenient positions. From one runs a 
piece of brass 45 in. thick, with a з in. 
hole for the spindle to pass through. ‘This 
piece of brass makes contact with the flat 
brass ring, and should, therefore, be of suitable 
width for the purpose. It should be screwed 
firmly to the base, as the hole in it forms a 
bearing for the spindle. 

Having proceeded thus far the coiled wire 
may next be fitted. The groove marked 
A in Fig. 1 should be filled quite full with 
best plaster of paris, made into a thick paste : 
it should be pressed well in and allowed to 
harden. When set the whole should be 
placed in a lathe, a rounded groove to fit the 
coiled Eureka wire turned in the plaster, 
and the edges turned true. The wood at 
the sides may with advantage be turned 
down now, so that the plaster projects 
4 in. ог more beyond the wood. 

If available, perhaps better than plaster 
of paris is a certain make of fire-clay ; this 
can be purchased in tins, in the form of a 
paste, and it sets very hard without any baking. 
If this be used the groove for the coil must 
be turned in it before the material has set 
too hard. 

Now drill two holes radially right through 
the plaster and into the wood, about half-an- 
inch apart ; tap them, and screw into each 
a short length of brass wire with a screw- 
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thread the whole of its length, allowing it to 
project at least 1 in. above the bottom of the 
groove in the plaster. “These have attached 
to them the ends of the wire coil, and they 
also act as stops. 

It is necessary next to form a solid metal 
end to the wire coil, so that the coil may be 
cut out when no resistance at all is required 
in the circuit. "Take a piece of brass wire of 
the same gauge as the external diameter of 
the coil, and shape it, as in Fig. 2 (a), noting 
that it must follow the curve of the groove 
in the plaster and lie snugly therein. 


| p 
BRASS SUPPORT (Sc Sy ү, =, 
© ИРЕ 
Ы " 
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wh c HOLE FOR ENDOF 
RESISTANCE WIRE. 
€) 


Fig. 2. 


Thread one end of the wire coil through 
the hole indicated, and twist it round the 
short brass neck so as to make it hold firmly 
(Fig. 2 (2). Place the end C (Fig. 2 (2)) on 
one of the radial supports, and fasten it on 
with a small nut. 

Now, keeping sufficient tension on the 
coiled wire to separate its turns slightly, lay 
it gradually into its position in the plaster 
groove. When the other radial support is 
reached twist the wire round it and screw on a 
small nut, cutting off any coiled wire їп excess 
of requirements. | 

Connection must be made between the 
coil and the flat brass ring underneath : 
to do this run a wire of about No. 22 S.W.G. 
from C (Fig. 2 (2)) to the ring, flatten the 
end of the wire, and push it under the ring, 
having previously loosened the screws. Screw 
‚ the ring tight, and do not allow the wire to 
raise the ring appreciably higher on one side 
than the other. Should it do so, either sink 


the wire somewhat in the wood or pack up 
the ring equally in two other places. 

The coil on its support is now ready to be 
assembled on the base. A fairly strong spiral 
compression spring, about $ in. long, is re- 
quired ; it should fit loosely on the spindle 
and be capable of entering the recess D 
(Fig. 1). 

Force the rotary portion on to the base, 
compressing the spring, and screw a nut on 
the end of the spindle from the underside 
of the base. ‘The top should now be attached 
to the base, and capable of rotation on the 
spindle when the handle is turned. 

А contact has now to be made to press 
against the coiled wire. This will need a 
piece of springy brass about 2 in. long, 
which should be shaped somewhat as in Fig. 2 
(c), the V-shaped end being grooved out with 
a round file to accommodate the coiled wire. 
The width of metal to bear on the coil should 
be about in., and the edges should be | 
rounded off so that the actual bearing will be 
less than that. The other end of the spring 
brass strip may be screwed to, or soldered in a 
slot in, a vertical metal pillar fixed in a con- 
venient position on the base; -a wire or 
metal strip connecting the pillar to the 
second terminal. 

The contact should only press on the coil 
with sufficient force to ensure that it touches, 
and it should be as smooth as possible. 

This design of rheostat will be found very 
convenient to use and smooth in action, and 
lends itself admirably to incorporation in a 
complete receiving set where compactness 
is desired. 

As stated at the beginning of this article 
a potentiometer may be constructed on 
similar lines. “To do this add a third terminal 
and take the two ends of the coil to two 
flat brass rings underneath. As these will 
be concentric the inner one must be con- 
nected to its terminal by a wire under the 


base. 
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THE NODON ELECTROLYTIC 
RECTIFIER' 


Ву Н. Lrovp. 


HAVE no doubt that there аге тапу 

who, like myself, feel the need for some- 

thing more reliable and less expensive 

than the pocket lamp batteries generally 

used for supplying current to the plate 
circuit of valve receivers. It is not very 
often that I want to give a demonstration 
at home to non-wireless friends, but more 
than once have I been let down bv the 
vagaries of the “ B ” battery, as the Americans 
call it. 

If you are fortunate enough to have the 
town electricity in your house, it is somewhat 
tantalising to feel that close at hand there 
is any amount of the stuff you require, if 
onlv you could get it into a suitable form, 
and I hope to convince you that, 
given an A.C. lighting supply, it is 
possible to dispense for ever with the dry 
battery for plate current. The apparatus 
is of compact form and quite portable, 
the actual construction being quite within 
the capacity of any amateur. 


The simplest Nodon rectifier consists of 
a pair of plates, one being aluminium and the 
other preferably lead, immersed in an electro- 
lyte (see Fig. 1). With a suitable solution, 
such a cell possesses very marked unidirectional 
conductivity. Current passes quite easily 


* 4 Paper read before the Sheffield and District Wireless 
Society, on February Ath, 1921. 


through the cell from lead to aluminium, 
but practically none will pass in the reverse 
direction. То try to explain how this is, 
would be to plunge into colloid chemistry, 
but it is sufficient to say that whilst for 
voltages between 30 and 60, a solution of a 
salt of a dibasic acid is satisfactory, for higher 
pressures up to 200 volts, trivalent ions, such 
as phosphates, citrates or borates, become 
necessary for efficient working. 


In a circuit containing one of these cells, 
and supplied with alternating pressure, a 
pulsating unidirectional current will flow, 
one-half of each current cycle being almost 
completely suppressed. 

Full-wave rectification can be obtained 
by using four cells connected in a meshwork 
as shown in Fig. 2. Following out the circuit 
it can be seen how, from an alternating 
supply, a direct current may be obtained, 
which, although not steady, can be used to 
charge accumulators. 

Using a saturated solution of sodium 
phosphate, and a full-wave rectifier made up 
in four jam jars, an average efficiency of 50 
per cent. has been obtained for a charging 
rate of about 2 amperes. The A.C. pressure 
was 100 volts. The chief trouble experienced 


t А Solution of Ammonium Phosphate is commonly 
employed. —Ed. 
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was the rapid heating of the electrolyte, and 
this could be overcome, either by using larger 
cells, or by water cooling. ‘The maximum 
efficiency seems to be reached at a temperature 
of about 30?C., and above this value it 
begins to fall off rapidly. | 

As a solution to the plate current difficulty, 
however, I have found the aluminium 
rectifier a highly interesting and satisfactory 
proposition, A battery of accumulators, lent 
to me by Mr. Jackson, has been in use for 
many months. ‘The cells shown in Fig. З 
are made up in test-tubes, embedded in 
paraffin wax, and the tops of the tubes have 
also been dipped in melted. wax to prevent 
creeping of the acid. The elements are 


strips of lead, and the acid is the regular , 


accumulator acid. of 1:2 specific gravity. 


There are 24 cells in this battery. Initially, 
the battery was charged and discharged 
several times to form the plates. ‘The lead 
strips should be waxed not only at the tops, 
but also at the lower extremities for a short 
distance. This reduces the disintegration 
of the plates, and if the strips are of such a 
length that they do not reach quite to the 
bottom of the tube, internal leakage is 
minimised, and the cells do not have to be 
cleaned out so frequently. | 

The rectifier, which I shall describe, 


charges this accumulator from the town mains 
in about five minutes, and the charge is 
sufficient to supply three valves for half-an- 
hour. | 

The rectifier is supplied from a small 
transformer, which reduces the pressure 
from 200 volts to 70 volts. The trans- 
former core is of laminated soft iron of 
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cross section, à" square, and other dimensions 
as shown in Fig. 4. 

The bobbins are built up from presspahn 
sheet, and on each bobbin, half the primary 
winding is wound, and then half the secondary. 
The windings are separated by a layer of 
Empire cloth, and are impregnated with 
shellac varnish and baked. The primary 
winding is of 36 gauge silk-covered wire, 
the total number of turns being 6,000. 
The secondary is 28 gauge wire and 2,200 
turns. 

The an old 


rectifier is made from 


accumulator case, fitted with celluloid par- 
titions dividing it into four compartments. 
The sketch, Fig. 5, shows the assembly 
of the plates in each cell, with corrugated 
ebonite separators between. I. use for. the 
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electrolyte, a saturated solution of sodium 
hydrogen carbonate. With this rectifier it 
is possible to dispense even with the accumu- 
lators, and I have made up a high-tension 
dnit which works quite satisfactorily (see 
Fig. 6). 


КЕАСТАМСЕ 
COILS 


RECTIFIER — 


TO VALVES 


TO VALVES 


Ф 


Fig. 6. 


The box contains the transformer, the 
rectifier, and, in addition, a condenser and 
two reactance coils. Each reactance consists 
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of 1 lb. of 40-gauge enamelled copper wire, 
wound on a closed iron core, and. one coil is 
connected in each of the D.C. leads from 
this rectifier to the output terminals. Across 
these terminals the condenser, of 4 mfd. 
capacity, is also connected. 

At any rate, I do not intend to buy any 
more pocket lamp batteries, and at present 
I find that the arrangement shown in Fig. 6 
gives absolutely everything I want. For 
normal listening in, the rectifier is kept work- 
ing, so as to keep the battery on charge, and 
if I wish to reach a particularly faint station, 
I pull out the D.C. plug “B” and run on 
the battery alone. ‘This is very rarely neces- 
sary, however, but is useful for faint telephony 
and spark, as the A.C. noises are more 
pronounced when working off the oscillation 
point of an autodyne circuit. 

This seems to be the case with ordinary 
induced A.C. noises, and it would be interest- 
ing to hear of any theories formed as to the 
reasons for this. 


TRANSATLANTIC AMATEUR WIRELESS 


Award of Prize for Best Description of Receiving Apparatus. 


S we have already announced in 
our last issue, no competitor was 
successful in receiving the trans- 
Atlantic test signals transmitted 
by the American Amateur Wire- 

less Stations on the 2nd, 4th and 6th of 
February. 

In addition to the prizes offered for the 
actual reception of the signals it will be 
remembered that Messrs. Burnham & Co. 
offered their prize of a three-valve amplifier 
for the best description, to be published in 
The Wireless World, of apparatus used 
in the attempt, should no competitor be 
successful in the reception of the signals. 

In the opinion of the judges this prize has 
been easily won by Mr. W. R. Wade, 
M.I.Mech.E., A.M.Inst.C.E., of 6, West 


Mall, Clifton, Bristol, a description of 
whose station, with a photograph and diagram 
of connections, will be published in an early 
Issue. 

Not only is Mr. Wade's description of the 
station well drawn up, but also his report 
covering the period of the tests is equally well 
compiled. The fullest possible particulars are 
given, and jambing and atmospherical dis- 
turbances are also recorded. 

Mr. Wade, in common with many other 
entrants, protests against the practice of 
using receiving circuits which are capable 
of radiating. ‘This is a selfish practice, and 
caused very great inconvenience to others. 
Needless to say, the set used by Mr. Wade 
was of a non-radiating character. “Though 
this was a factor in his favour, it was not 
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considered in judging the competition, since 
no stipulations had been made as to the 
nature of the receiving circuits which were 
to be used in the tests. 

We reproduce a map of the seaboard of 
the United States, giving the locations of 


75* mm USt 


the transmitting stations. In some cases there 
were several stations taking part, all situated 
in approximately the same location, in which 
cases it has not been possible to show each 
station separately. 
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A VALVE TRANSMITTER FOR THE 
EXPERIMENTER 


By Сүкп, T. ATKINSON, 


Vice-President Leicestershire Radio Society. 


OW that it is possible for the 

private experimenter, equipped 

with reasonable knowledge, to 

obtain a permit to use . radio 

sending apparatus of low power, 
the writer feels sure that the following article 
will be of interest to’ all those intending to 
take up transmitting. 

Before actually commencing the descrip- 
tion, it would be as well to review the various 
systems which might be used. From the 
point of view of a person of reasonable means, 
there appears to be three : ге. (1) “ Damped 
Wave Transmission,” using the well-known 
spark method; (2) “Pure Continuous 
Wave,” using the valve supplied with high 
voltage direct current, from either batteries, 
or a small dynamo; or (3) the so-called 
“Tonic Train,” using a valve supplied with 
pulsating high voltage direct, or even alternat- 
. Ing current. 

The spark method possesses the charm of 
simplicity, and before the War was the one 
almost universally used, but with the advent 
of the valve-generated continuous waves, 
there seems little doubt that the progressive 
amateur will require something a little better 
now. 

The second method might possibly be 
considered as the system de luxe, but it is, to 
say the least, expensive, as the source of 
direct current requires to be at least 400 or 
500 volts. (Exception may possibly be 
taken where the electric current at about 
this pressure is already laid on). So that 
system three, or the tonic train method, 
seems to be the only one left. 

With the above reasoning in mind, I 
commenced to experiment, and finally 
evolved the set which will now be described 
in detail. 

Fig. 1 shows a typical circuit used for 


valve transmission. It will be seen that the 
anode is connected to the positive side of the 
D.C. supply, va the aerial inductance, and 
that the grid-filament circuit is magnetically 
coupled to it by the coil “ R.” When this 
coupling is correctly adjusted, the valve will 
oscillate and an alternating current will flow 
in the plate circuit, the frequency of which 
will be determined by the values of L, C, 
and the aerial and earth system which is 
connected to L. Adjustment of either L 
or C will vary this frequency, and, therefore, 
alter the length of the emitted wave. 


CO 
е m 
(cy 100000 
C, = 
LX 
000 mrp AE 


= 


Fig. 1. 


Due to the fundamental principle of the 
valve, for which, if not understood, my 
readers must be referred to the many past 
articles in this magazine, the valve will only 
oscillate when the plate is positive with regard 
to the filament. If alternating instead of 
direct current be used, it is evident that the 
valve will oscillate during the  half-cycle 
which makes the plate positive, while, during 
the other half cycle it will not oscillate. 

The duration of the positive charge on 
the plate will be seen to be one-half the 
period of the A.C. supply, so that if we take 
this as, say, 500 periods, the duration will 
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be 0-001 second. Therefore, if the set were 
tuned to а wavelength of 200 metres, the 
periodicity of the H.F. current will be 
1,500,000, and sufficient time elapses while 
the plate is charged positively to enable the 
valve to make 1,500 complete oscillations. 
Practically the oscillations begin when the 
plate reaches about 30 volts positive, so if 
the effective source of the current is about 
500 volts, very nearly the whole of the 1,500 
possible oscillations will be produced. Waves 
emitted by this type of transmitter are very 
little damped, and lend themselves to reception 
by the efficient heterodyne method. ‘They 
have carrying properties closely resembling 
pure C.W., but do not, of course, give a 
pure musical note in the receiving telephones. 

The finally evolved diagram is shown in 
Fig. 2, and will be seen to differ slightly from 
the one previously shown, although the 
action is similar and need not be described 


again. 


Y 


Fig. 2. 


To supply the high voltage, an induction 
coil can be used. It should be selected with 
a very thick secondary winding. А long 
spark is not necessary, but what is required 
is a voltage of 500 volts when supplying a 
current of 20 to 25 milliamperes. 

For the inductance “ L” take a strong 
cardboard tube, 4” in diameter, carefully 
dry, and give several coats of shellac varnish. 
Wind this with 24 turns of heavy gauge wire, 
say 18 S.W.G., but Litzendraht would 
be better. Tap at the 13th turn for the 
connection B. | 


The condenser C, should be variable 


with a capacity of, say, 0-001 mfd. The grid 
condenser should be made as Fig. 3, and mica 
should be used. 'The grid leak should be 
preferably purchased, but can be made by 
means of a pencil line drawn between two 
terminals. This can be adjusted by means of 
a Wheatstone Bridge to 10,000 ohms. 


CLEAR FONG HOLES FOR 
SCREWS 


Fiy.. 3. 


The condenser C, should be of either 
mica or glass, and its capacity should be 
about 0-001 mfds. Its function is to complete 
the radio frequency circuit across the high 
inductance of the coil, which, without it, 
might be so high as to stop the tube oscillating. 

The connections are such as to enable one 
accumulator to supply both valve filament and 
coil. The valve can be a standard “К” 
type, as these are quite hard, and suitable for 
this low power. Alternatively, ап E.S.4, 
made by the Ediswan Co., can be used. 
In order to prolong the life, a resistance should 
be inserted in the filament circuit, which is 
shorted on depressing the key. The shorting 
contacts should be arranged to “make” 
just before the primary of the coil is energised. 
As is well known, the coil will produce a 
much stronger pulse of current at the “ break ” 
so the connections should be arranged to utilise 
this. 

The arrangement of the various parts into 
a complete set will, more or less, depend on 
the individual fancy of the constructor, 
and, no doubt, many ways will suggest 
themselves. | 

The points to be remembered are that all 
connecting wires should be kept as short and 
straight as possible and consist of heavy 
gauge or multi-stranded wire. Great care 
should be taken with regard to insulation, and 
a good valve must be selected. 
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. The main procedure in adjusting a set of 
this type is as follows :— 

First see that the “aerial” and “ earth” 
leads are connected to their proper points, 
also the transmitting key and accumulator, 
which should be a 6-volt one, about 40 A.H. 
See that the valve burns dimly when inserted, 
and brightens up when the back contacts of 
the key “make” and short circuit the 
resistance. The vibrator should operate when 
the front key contacts come together. A 
hot-wire ammeter placed in the “ earth” 
lead will serve to show when the system is 
radiating, and by careful adjustment of the 
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coil contact breaker, the best point will be 
found. This should combine quick and 
ready operation with minimum sparking at the 
contact points, anda maximum aerial current. 

The condenser C, should be adjusted to 
give the wave it is intended to use, and 
possibly the tap B may require slight variation 
of position. 

In conclusion, the writer feels sure that 
the completed instrument will well repay any 
trouble taken in its construction, and give 
louder signals with sharper tuning than the 
usual “ spark" set, with corresponding freedom 
from interference and jamming. 


WIRELESS TRANSMISSION PHENOMENA“ 
By J. WirrrAMsOoN. 


WAS much interested in the notes on 

the above subject contained in your 

issue of October 16th, with regard to 

Aden's fading, proving this phenomenon 

to be independent of movement of the 
receiving station. The difference between 
the fading on 600m. and 2,000m. wavelengths 
might indicate that it is due to a varying angle 
of refraction, this being an inverse function 
of wavelength, but when the other station 
at Aden shows no sign of the phenomenon, 
although its waves would have to take a 
similar, if not the same, path, through the 
atmosphere in order to be refracted or reflected 
to the same point, it seems probable that 
the cause does not lie outside the station at 
all. Certainly, lower atmospheric conditions 
cannot suffice as an explanation ; in contrast 
with the fading, these vary with direction 
from Aden, and seasonal changes, and would 
affect other stations in his vicinity. 

Being unaware that this difference existed 
between the two stations, I was led to state 
(see The Wireless World, August 215%, 
1920) that Aden did not fade when received 


* Commenta on an article on the same subject by 
Мг. R. A. Humphries, published in The Wireless 
World, October 16th, 1920. 


atmosphere. 


in the Gulf of Aden—outside of this area I 
was dependent on the high power station for 
observations, whilst, being within it only for 
a few hours at a time, I went chiefly by the 
low power station's more frequent trans- 
missions. 

Whatever the cause in Aden's case, there 
certainly are examples apparently explainable 
only by some kind of irregularity in the upper 
Mr. Humphries cites one or 
two, and I understand signals between New 
York and Montreal are similarly affected. 
Doubtless other instances are to be met with. 

I cannot agree that transmission appears 
equally good, both towards and from the 
Persian Gulf, and the evidence of ship 
transmissions already given is supported by 
that of the high-power stations at Basrah 
(УТС) and Aden (BZF). The latter comes 
in quite readable on a crystal at Basrah, 
yet on none of a good many passages round 
this coast have I heard the former at Aden 
or within 300 or 400 miles either way from 
there, although I have picked him up when 
half-way between Aden and Ceylon, which 
shows it is not a mere difference in range— 
figures are not available, but I should fancy 
there is little to choose between them in the 
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matter of power radiated. УТС is directional 
towards N.W. and S.E., and BZF somewhere 
around E. and W., thus favouring the former 
if anything. 

I have had these points confirmed by 
other operators, and fail to see any other 
explanation than in some peculiarity of the 
land affecting a wide area, the land tormation 
being the only one apparent. I suggested 
that the line of transmission might be such 
that a mountain area would act as an obstruc- 
tion in one direction only, ;.e , when near the 
receiving station, but this can hardly be so, 
as it would require that the waves travel at 


an altitude not high enough to reach a re- 
fracting or reflecting medium (only night 
transmissions are being dealt with), which 
they must do, in order to reach a distant point. 

Perhaps it is that the irregular ground 
has high resistance and affects a receiving 
station in proportion to its proximity, owing 
to the downward-slanting direction of the 
waves—l have pointed out that in the Red 
Sea reception seems best after a good stretch 
of water, and Port Sudan lies nearly 200 miles 
from the Arabian Coast—much farther than 
the shipping track. 


WIRELESS CLUB REPORTS 


The Wireless Society of London. 

The Second Annual Conference of Wireless Societies 
affiliated with the Wireless Society of London 
was held &t the Royal Society of Arts, London, 
on Tuesday, March Ist, at 3 p.m., Major J. Erskine- 
Murray, D.Sc., President of the Wireless Society 
of London, being in the chair. 

At the conclusion of the Conference tea was 
served, following which parties adjourned to Marconi 
House, Strand, where & cinematograph demon- 
stration of matters connected with wireless tele- 
graphy took place, and to Messrs. R. M. Radio 
Company, where Mr. Rivers-Moore gave а demon- 
stration of new apparatus manufactured by that 
Company, and other matters of a wireless interest. 

An informal dinner at Romano’s Restaurant 
was arranged for 6.45 p.m. 

A meeting of the Wireless Society of London 
. was held on the same evening at 8 p.m. at the 
Lecture Theatre, King’s College, Strand, when 
Major J. Erskine-Murray, D Sc., gave his Presi- 
dential address. 

Detailed proceedings of the Conference and the 
meeting of the Wireless Society of London will 
appear in subsequent issues of The Wireless 
World, whilst a full report of the Conference and 
of the Presidential address will also be published. 


North Middlesex Wireless Club. 

( Affiliated with the Wireless Society оў London.) 

The meeting of the North Middlesex Wireless Club 
held on Wednesday, February 24th, took the form of 
a concert and social evening, and was well attended 
by members and their friends, the accommodation 
of Shaftesbury Hall being taxed to the utmost. 
The concert, as announced on the programme, 
was divided into two parts, which, as befitted a 
Wireless Club, were called Primary and Secondary. 
It had been arranged that the interval, or * Stand- 
by ” period, should occur at the time the telephony 
for the Olympia Exhibition was sent out, and the 


Club’s installation, in charge of Mr. L. C. Holton, 
was brought into use, and the speech and the 
gramophone record were clearly audible to the 
whole audience. The freedom from distorting 
noises was very marked. After this refreshments 
were served, and the second half of the programme 
proceeded with. The vocal and instrumental 
talent was provided by members and their friends, 
and all artistes were accorded a hearty reception. 
The thanks of the Club are due to Mr. A. J. Dixon, 
who undertook the duties of Hon. Secretary of 
the sub-committee, assisted by the President, 
Mr. A. G. Arthur, who is always well to the fore 
when work has to be done. 

The annual general meeting of the Club will 
take place on Wednesday, March 23rd. Will 
all members make a special effort to attend, so that 
the election of the officers and committee for the 
ensuing year may be effected by as full an attend- 
ance as possible. 

Particulars of the Club may be obtained on 
application to the Hon. Secretary, Mr. E. М. Savage, 
Nithsdale, Eversley Park Road, N.21. 


Cardiff and South Wales Wireless Society. 
(Affiliated with the Wireless Society of London.) 
A meeting of the above Society was held on 

February 24th at the South Wales Wireless Training 

College, St. Mary Street, Cardiff, by kind permission 

of Lt. Commander J. R. Schofield, M.B.E., R.N.V.R. 

A large number of enthusiastic amateurs were 
present. 

An extremely interesting lecture was given by 
Mr. N. M. Drysdale on *‘ The Poulsen Arc." After 
briefly outlining the development of wireless, 
Mr. Drysdale explained the fundamental principles 
on which the arc worked when used as a transmitter 
in Radiotelegraphy. The lecture was profusely 
illustrated by lantern slides showing the construc- 
tion of Poulsen Arc sets. Among the slides were 
views of the stations at Honolulu, Annapolis, 
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and Horsey. After thelecture, members were shown 
the working of Quenched and Rotary Gap Sets. Mr. 
Drysdale also delighted the members by some 
high frequency experiments, taking spark dis- 
charges of high frequency currents through his 
body without apparent discomfort. 

On March 10th, 1921, at the Cardiff Technical 
College, Room 365, a lecture was given by Mr. 
A. E. Hay, entitled '' Atmospherical Phenomena 
and Freak Wireless Signals Kast of Suez to the 
Antipodes.” 

This session promises to be an excentionally 
good one, and new members will be most welcome. 

All communications should be addressed to 
the Hon. Secretary, Mr. W. G. J. Howe, 25, Plas- 
turton Gardens, Cardiff. 


City and Guilds Wireless Society. 
(Affiliated with the Wireless Society of London.) 
The Society has now been affiliated to the Wireless 

Society of London, and is progressing very favour- 
ably in its activities. 

A meeting was held on January 19th, with the 
President, Prof. G. W. О. Howe, D.Sc., M.I.E.E., 
in the chair. Prof. Howe gave his Presidential 
address, taking as his subject the emission of 
electro-magnetic waves from an aerial, and the 
radiating power. А most interesting and very 
much appreciated lecture was followed by a dis- 
cussion by past and present students of the College. 
At the end of the meeting, which was well attended, 
the Secretary announced the election of Mr. T. M. 
Со!ебгооКк as Chairman of the Society. 

Another meeting was held on January 26th, 
when the first part of & very clear Paper on the 
Thermionic Valve was read by Mr. A. Wust. 
The author dealt with the electron theory, the 
development of the three-electrode valve, and its 
various functions. А valve panel was very kindly 
exhibited Ьу Mr. Н. W. Sullivan. 

The Paper was concluded at a meeting on Febru- 
ary 2nd. Mr. Wust devoted his attention to the 
applications of valves to practical receiving and 
direction-finding, and then followed a demonstra- 
tion of & frame aerial receiver using nine valves 
by a representative of the Marconi Scientific 
Instrument Co., to whom the Society is much 
indebted. Both lectures were well illustrated by 
slides kindly lent by the Marconi Wireless Tele- 
graph Co., and the B.T.H. Co., Rugby, to whom 
also our thanks are due. 

Other lectures have been arranged for March 2nd, 
9th, and 16th. 

On January 22nd a party from the Society 
visited the works of Messrs. Siemens Bros. and spent 
a most instructive and entertaining morning 
examining the construction, assembling, and 
testing of their various wireless sets. We could 
not help but come away with a very great respect 
for the quenched spark system. 

We saw the other side, however, on February 26th, 
when a party made a most interesting visit to the 
Chelmsford Works of Marconi’s Wireless Tele- 
graph Co. 

Besides going through the works, we saw the 
transmitting station where messages were being 
sent automatically to Paris by land line from 
Witham some 20 miles away. 
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Great thanks аге due to both these companies 
and their representatives for their kindness and 
the trouble they took in showing us all there was 
to be seen. 

All communications from old Centratians are 
gladly invited, and should be sent to the Hon. 
Secretary at the College. 


Newcastle and District Amateur Wireless 
ИЕ Association. .. 
(Affiliated with the Wireless Society of London.) 


At the meeting held on February 21st our usual 
programme was adhered to. The lecture for the 
evening dealt with the working out of the formule 
for the determination of wavelengths of circuits 
and their inductance and capacity. This was 
shown in a very lucid manner by the lecturer. 
Several members afterwards confessed to their 
having worked by “rule of thumb” methods 
as they had been afraid of delving into the mathe- 
matical side. They stated they would have no 
such fear in future. At the meeting the members 
present had the pleasure of receiving into their 
midst their first lady member. (Have any other 
clubs any lady members ? ) The lady in question. 
Miss Gilbert of Gateshead, is a genuine “ amateur," 
who has applied for her own licence, and is con- 
structing her own station. 

The meeting of February 28th was postponed 
till March 3rd in order that Society members 
could attend the lecture on “ Thermionic Valves ” 
given by Mr. Owen, at the Armstrong College, 
on February 28th. |. 

The lecture was well attended, and very success- 
fully carried out. The lecturer gave a large 
number of demonstrations, one in particular being 
the operating of а post office sounder by signals 
received from LP (Koenigwusterhausen). This 
showed very impressively the amplifying power 
of the vacuum tube. 

Applications for membership to be addressed 
to the Hon. Secretary, Mr. Colin Bain, 51, Grainger 
Street, Newcastle-on-Tyne. 


Glevum (Gloucester) Radio and Scientific 
Society. 
(Affiliated with the Wireless Society of London.) 


Arranged by the Glevum (Gloucester) Radio 
Scientific Society and the Gloucestershire En- 
gineering Society, a lecture and demonstration 
in wireless telegraphy was given at the Guildhall, 
Gloucester, on Thursday evening, by Mr. T. F. 
Finucane, of the Selborne Society and Marconi 
Company. There was a large audience, over which 
the Mayor (Councillor J. O. Roberts) presided. 

The Mayor, in introducing the lecturer, said that. 
he (Councillor Roberts) knew practically nothing 
about wireless telegraphy, and he was looking 
forward to the lecture with great pleasure. 

The lecturer showed some very interesting 
lantern slides, including the first message sent to 
Australia from England (12,000 miles), diagrams 
of Preece’s wireless system and Hertz's waves, 
illustrations of the Fleming valve, and diagrams 
of the developments of Marconi. Speaking of 
the Fleming valve, Mr. Finucane said its posmi- 
bilities in wireless telephony were tremendous, 
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It was by wireless means that the air raids over 
London were at last put an end to. 

Mr. Masters, the lecturer's technical assistant, 
then tuned his instruments, and messages in Morse 
code were heard from Chelmsford, Clifton (Ireland), 
the South of France and Germany. The Eiffel 
Tower Station, ticking out the seconds from 
Ð o'clock to 9.15 to the ships at sea, was distinctly 
heard, and at 9.30 the great station at Poldhu, 
Cornwall, was heard transmitting the weather 
forecast to all stations. 

lt was hoped to have picked up wireless tele- 
phone messages from а London station, but the 
generators at the Gloucester Corporation Electricity 
Works made this impossible with the apparatus 
available. The lecturer, however, promised that 
. the first chance he had of letting a Gloucester 
audience hear a wireless concert he would make 
necessary arrangements. 

The Mayor cordially thanked Mr. Finucane 
for his extremely interesting and lucid lecture, 
and his promise as to the concert, the audience 
supporting the Mayor with enthusiasm. 

We are now associated with the Gloucestershire 
Engineering Society, making a total membership 
of over 300. We are looking forward to excellent 
lectures and demonstrations. А wireless concert 
has also been promised us, to which the general 
public will be admitted. 

The Corporation has kindly granted us the lecture 
hall at the Municipal Technical Schools as our 
official headquarters, and many interesting lectures 
have already been arranged in wireless telegraphy, 
telephony, radiography and other scientific subjects. 
Mr. Sidney Bird, one of our members, has invited 
us all to Sharpness for field days during the summer 
months. Other enjoyable outings have also been 
arranged and the Society generally is making 
extraordinary progress. 

We cordially thank the Gloucestershire En- 
gineering Society for their help in making our 
demonstration such a huge success. Particulars 
as to membership and free demonstrations will be 
gladly given by the Hon. Secretary at his private 
address or at each weekly meeting. 


Sheffield and District Wireless Society. 
(Affiliated with the Wireless Society of London.) 


On January 21st: Mr. Adcock read a Paper, 
the subject being ‘ Directional Wireless." 

The author, who has had considerable experience 
in this class of work during the war, pointed out 
that all wireless propagation is really directional, 
and illustrated his point with the help of a theoreti- 
cal consideration of the Hertzian Oscillator. 

Until the advent of aircraft, wireless was practi- 
cally confined to one plane. 

The two main objects of directional wireless 
were to communicate with the minimum power 
and interference, also for accurate direction finding. 

He described the radiation from a vertical 
earthed conductor, and the theory of wave 
propagation. 

The radiation and reception of two vertical 
aerials placed at a distance apart were then con- 
sidered, and the relationship between them and 
а loop aerial was established. | 


The latter part of the Paper was confined to а 
description of several of the different methods 
of direction finding, including the Bellini-Tosi, and 
Marconi systems. 

After the discussion, Mr. Adcock demonstrated 
with the help of а seven-valve amplifier, the direc- 
tional qualities of à large loop aerial. 

On February 4th, three short Papers were read 
before the Society as follows :— 

(1) “ Comparative Inductances," by Mr. F. 
Gilberthorpe. 
(2) “ The Nodon Valve Rectifier," by Mr. Н. 


Lloyd. (See page 862 of this issue.) 
(3) "The Tungar Rectifier,’ by Mr. A. 
Horton. 


In the first Paper Mr. Gilberthorpe, after des. 
cribing the theory of inductance, gave an interesting 
comparison between а pancake coil and a single 
layer coil of the same dimensions. By calculation 
it was found that the inductance of the pancake 
coil was approximately 22 per cent. greater than 
that of the single layer coil, whilst the wavelength 
by calculations and also by testing with a wave- 
meter, the difference was only 10 per cent. 

The author pointed out that discrepancy between 
these results was because the self-capacity of the 
smgle-layer coil was greater than that of the 
pancake, and that whilst the wavelengths of the 
two types of coils were very similar, the advantage 
was certainly in favour of the pancake coil in so 
much that the wavelength was created more by 
inductance than with the single-layer coil, а condi- 
tion which gave greater eiliciency at any rate in 
reception work. 

Mr. Lloyd, in describing the Nodon Valve 
Rectifier, related some very interesting research 
work which he had carried out so that the town 
electric supply of 50 cycles 200 volts could be 
employed for applying plate voltage on а valve. 

He concluded his Paper with а practical demon. 
stration in which excellent results were achieved. 

Mr. Horton gave а clear and concise description 
of the Tungar Rectifier as applied to the charging 
of accumulators from the Corporation alternating 
current mains. 

All the above Papers were illustrated by mcans 
of lantern slides. 


Dartford and District Wireless Society. 
(Affiliated with the Wireless Society of London.) 


The regular fortnightly meeting of the Society 
was held on Friday, February 25th, at the Society's 
new headquarters, Dartford Grammar School. 
Dr. Miskin presided, fourteen members being 
present. 

The Vice-President produced and explained a 
drawing of the aerial mast, stating that the necessary 
materials were ready. Arrangements were made 
for the erection of this mast on the next day, the 
26th inst. 

Mr. Lyne, a member of the Wireless Society of 
London, kindly brought for inspection a small 
crystal and valve set for two wavelengths. The 
circuits used, in conjunction with many others, 
were excellently demonstrated by means of black- 
board drawings, the members being invited to ask 
any questions they desired. 
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The physics lecture room at the school provides 
excellent accommodation, and it is anticipated that 
before the next meeting the aerial will be in position. 

Hon. Secretary and Treasurer, Mr. E. C. Deavin, 
84, Hawley Road, Wilmington, Dartford. 

Three Towns' Wireless and Model 
Engineering Club. 

(Affikated with the Wireless Society of London.) 

At the meeting held on February 2nd a lecture 
was given by Mr. Voss on Frame Aerials. The 
historical side was first dealt with, followed by а 
talk on the theory of the subject. Several types 
were then described, and approximate dimensions 
for various wavelengths given. 

On the following Saturday the Club aerial was 
erected on the roof of the premises in which the 
Club-room is situated. 

On. Wednesday, February 9th, a detecting valve 
and a three-valve L.F. amplifier were used on the 
Club aerial, and good results obtained, Poldhu's 
21.30 weather report being audible to all in the 
room. It was decided to appoint a Treasurer, 
and Mr. Skinner was elected. 

At the weekly 'meeting held on February 16th 
а paper was read by the Secretary on “‘ The Electron 
Theory апа its Application to the Working of the 
Thermionic Valve." The molecule, the atom and 
the electron were dealt with in detail, comparative 
ideas of their size being given. The movements 
of the electrons and their control by the positive 
nucleus were explained. The effect of heat on the 
velocity of the electron was described and so the 
action of & positively charged sheath surrounding 
the filament of an incandescent lamp deduced. 
The action of the Fleming valve was then easily 
apparent. The introduction of the grid and how 
it enabled amplification to be obtained was finally 
dealt with. 

On February 23rd & demonstration was given 
by Mr. Сштаһ of his single-valve honeycomb 
coil set, with which he can read Annapolis. On 
being connected to the Club aerial numerous 
C.W. апа spark stations were heard. 

Particulars of the Club and its activities will be 
gladly furnished hy the Hon. Secretary, Mr. G. H. 

ck, 9, Ryder Road, Stoke, Devonport. 

Manchester Wireless Society. 

(Affiliated with the W*reless Society of London.) 

On Wednesday, February 16th, an Ordinary 
General Meeting was held in the College of Techno- 
logy, Manchester. Chairman, Mr, Alex Marr. 

The Chairman, in his remarks, expressed satisfac- 
tion at the attendance, and hoped that they would 
enjoy the lecture on ‘‘ Colour Photography," by 
Mr. J. McKernan, which was then delivered. 

In conclusion, the Chairman outlined the aims 
of the Society, for the benefit of those present who 
were not members, emphasising the fact that the 
subjects discussed were not confined to Wireless 
alone, and also that the membership did not call 
for expert knowledge in that science, but was open 
to anyone (ladies or gentlemen) interested in 
scientific subjects. A hearty vote of thanks to 
the lecturer was responded to with generous 
applause, after which the meeting closed. 

Hon. Secretary, Mr. Y. W. P. Evans, 7, Clitheroe 
Road, Longsight, Manchester. 
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Southport Wireless Society. ° 
(Affiliated with the Wireless Society of London.) 
Meetings of the above Society are held weekly 

(Tuesdays) at 74a, Kensington Road. 

During this month the first of a series of monthly 
lectures was given by Mr. A. E. Lomas, on '' Hints 
for Amateurs " and ‘‘ Measurement." During the 
lecture Mr. Lomas explained the measurement 
of capacity and inductance in & circuit. Mr. Lomas 
also explained the action of & wavemeter. 

This lecture was very interesting and helpful. 
A vote of thanks was passed to Mr. Lomas for 
his useful lecture. 

Prospective members are invited to make appli- 
cation to the Hon. Secretary, Mr. H. Sutton, 
68b, Marshside Road, Southport. 


Wireless and Experimental Association. 

(Affiliated with the Wireless Society of London.) 

At the meeting of the above Society оп 
February 9th, the Secretary, for the benefit of the 
less technically trained members, gave а dis- 
cursive lecture on voltmeters and ammeters and 
their interconvertibility. Mr. Voigt cleared up 
one or two little pointe about pancake coils and 
their use. Mr. Nicholson reported hearing the 
Dutch concert, badly jammed on the 3rd inst, and 
Mr. Kennedy, the installation ofticer, reported 
progress. 

At the meeting on February 16th, Mr. G. Hor- 
wood was advanced to the post of general manager, 
rendered vacant by the resignation of Mr. C. 
Sanders, and Mr. Seldon was elected to the post 
of assistant general manager vice Mr. Horwood. 
The Secretary read an interesting letter from the 
President, Mr. Wm. Le Queux, which he received 
with a gift of books for the Club library. A hearty 
vote of thanks was passed to the President. A 
sum was voted from the General Fund to assist in 
acquiring Club receiving apparatus. 

Mr. Nicholson introduced the subject of the 
oscillating crystal, and several Club members 
promised to follow up the research. 


The Wireless Society of Hull and District. 
(Affiliated with the Wireless Society of London.) 


At the last meeting of members, under the 
chairmanship of Mr. G. H. Strong, the President. 
an interesting discussion was held on inductance 
and capacity and wireless receivers generally. 
The discussions took the form of readings from an 
American publication on Practical ^ Wireless 
Telegraphy, and were initiated by Mr. H. Strong. 
The use of blackboard diagrams was found very 
helpful. 

During the evening Mr. H. Strong exhibited 
some useful types of disc inductance coils which 
he had made. Mr. Featherstone, who is an expert 
G.P.O. telegraphist, gave the members an oppor- 
tunity of some buzzer-reading practice which was 
taken advantage of. 

Meetings are held fortnightly on Thursdays at 
the Metropole (Marlborough Room) at 7.30 p.m., 
when anv person residing in Hull or district who 
is interested in wireless will be welcomed. Full 
particulars of membership can be had from the 
Hon. Secretary, Мг. Н. Nightecales, 16, Portobello 
Street, Hull. 
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Bradford Wireless Society. 

(A filiated with the Wireless Society of London.) 

A meeting was held on February 18th in the 
Club-room, the chair being taken by the Vice-Presi- 
dent (Mr. Ramshaw ). 

A letter was read from Mr. Liardet, presenting 
to the Society а switchboard complete with variable 
high and low tension batteries and arrangementa, 
whereby three complete sets could be wired up 
siinultaneously, and any one selected at will by 
means of the switches. 

A vote of thanks was proposed by the Secretary 
and seconded bv Mr. А. Bever. 

А Committee for the management of theapparatus 
was elected as follows: -Mr. Liardet, Mr. Bever, 
Mr. Ramshaw. 

Mr. Liardet was very cordially thanked for his 
gift, and his continued generosity to the Society, 
as it is to his great kindness that we owe the great 
privilege of the use of our rooms rent free. 

The Society then adjourned to the receiving 
room. 

Leicestershire Radio Society. 
(A fiiliated with the Wireless Society of London.) 


A meeting was held at the Vaughan College, 
Leicester, on February 14th, Mr. Yates in the chair. 

Arising out of the minutes, the question of 
raisinz the annual fee was discussed, and the 
Committee's recommendation was adopted, viz., 
members to pay 7s. 6d. yearly subscription, with 
an entrance fee for new members of Is. Associate 
members under the age limit at a fee of 5s. 

Mr. C. T. Atkinson was then called on to give his 
lecture on ‘‘ The Progress of Wireless." 

The early work of the wireless pioneers was 
touched upon. and the evolution of the present 
day Marconi System explained. 

The &dvances were each dealt with and fully 
illustrated by ап excellent set of slides. Several 
photos were projected showing views of aerials 
and apparatus of the leading wireless stations 
such as Poldhu, Clifden, Carnarvon, and a 
a testimonial was projected showing the record 
transmission from the latter station and the 
reception of the messages on a non-commercial 
set in New Zealand, a real triumph of wireless 
engineering. 

Numerous different types of valve sets were 
shown, and also Chelmsford’s giant telephone 
transmitters. 

A very enjoyable evening was spent, and the 
little discussion, that was necessarily short through 
lack of time, showed how the members appreciated 
the illustrations and lecture. 

A hearty vote of thanks was passed to Mr. 
C. T. Atkinson, and the meeting then broke up. 

The date of the next meeting will be March 14th, 
when Mr. S. Skeet will talk on “ Radio Theory 
and Amateur Application."' 

Four new members were proposed. Intending 
members should communicate at once to Mr. Dunt, 
45, Baden Road, Leicester, for information, etc. 


East Kent Wireless Society. 
(A filiated with the Wireless Society of London.) 


Major Martin gave an interesting demonstration 
of the theory and working of the thermionic valve 


at the monthly general meeting, held on Wednesday, 
February 23rd. А further lecture on this subject 
will be given on March 2nd, when the phenomena 
described will be illustrated with suitable apparatus. 

The construction of the Club's receiving apparatus 
is proceeding satisfactorily, and it is hoped to have 


. one particular set working at a very early date. 


Hon. Secretary, Mr. V. Palmer, Manor House, 
Maxton, Dover; from whom all particulars re- 
garding the Society may be obtained. 


Liverpool Wireless Association. 


On February 9th а lecture and demonstration 
on the subject of the B. T.H. portable set was given 
by Mr. McMullen of the British Thomson. Houston 
Company. Regarding signals from the Dutch 
East Indies one of the members, Mr. Lovering. | 
received about two months ago two pages of 
Dutch matter from the station at Bandoeng. 
This was taken with one valve and a crystal only, 
but must be regarded as an instance of “ freak " 
reception, as subsequent attempts to take the same 
station have been unsuccessful. 1% is, however, 
worth recording as an instance of long.distance 
reception. 

At the meeting on the 23rd the President, Pro- 
fessor Marchant, delivered & most interesting and 
instructive lecture on the theory and practice of 
valve reception. An exhibit was also made, by a 
friend of a member, of a number of duo-lateral 
wound coils. The method of winding these coils 
was fully explained and the former on which they 
were wound was also produced for inspection. 
The elementary lectures, which usually occupy 
the first portion of the proceedings, have been 
continued by Mr. Hyde, and the members are much 
indebted to him for the kind way in which he is 
always ready to place his extensive knowledge of 
radio theory and practice at their disposal. Mr. 
A. N. Hill, of the Laboratories of Applied Electricity, 
Liverpool University, has been appointed as 
Assistant Hon. Secretary. Hon. Secretary, Mr. 
J. Coulton, 98, Ampthill Road, Liverpool. 


Plymouth Wireless Society. 


A meeting of the Plymouth Wireless Society 
was held on February 11th, 1921, at the Municipal 
Technical College, Plymouth, Mr. R. S. Menhennet 
in the chair. 

A most interesting and instructive lecture was 
delivered by Mr. J. K. A. Nicholson, A.M.I.E.E., 
on the fundamental principles of the three-electrode 
thermionic valve. 

The lecturer described in а clear апа concise 
manner, by the aid of physical analogies, the 
actions of the filament, grid and plate. 

Everyone appreciated the lecture апа passed 
& vote of thanks to Mr. Nicholson. 


Canterbury and District Wireless Society. 

'The first meeting of the Canterbury апа District 
Wireless Society was held on Wednesday, February 
9th, when Mr. A. Lander, J.P., was elected President 
of the Society ; Mr. W. G. Fagg (Science Master, 
Langton Boy's School), Vice-President ; Mr. C. R. 
Whinfield, Treasurer; and Mr. R. Moat, Secretary. 
The Society has launched out very well with a 
membership of about 30, and it is hoped that many 


873 


MARCH I9, 1921 


others who are interested in Wireless will join. 
The subscription fee is 2s. 6d., with a special 
concession for school-boys, scouts, ete., between 
the ages of 14 and 16, who pay Is. only. All 
intending members should communicate with the 
Secretary at “ Feruleigh," Sturry. 


The West London Wireless and Experimental 
Association. 


On Thursday, February 24th, at 7 p.m., the 
Society held its weekly meeting. 

A very efficient three-valve amplifier was lent 
bv one of the members which he constructed 
himself. Excellent signals were obtained and were 
made audible to all present by means of a loud 
speaker constructed from a Brown's telephone 
receiver and a cardboard horn. POZ, YN and FL 
came in extraordinarily loud, it being impossible 
to hear the telephone. 

During the evening excellent telephony was 
received from tho station 2AO at’Surbiton, and 
was listened to with great interest by all present. 

The Society has been presented with a complete 
receiving set by Mr. F. O. Read, M.I.R.E., who 
is one of our most active members of the day. 
This set will be installed permanently in the Club- 
room and placed at the disposal of the members. 

The Society is now going strong, and members 
will afford & hearty welcome to all interested at 
the Society's rooms, Belmont Schools, Chiswick 
(near Chiswick Park Station) on Thursday evenings 
at 7 p.m. 

All communications should be adressed to the 
Hon. Secretary, Mr. S. J. Tyrrell, 2, Providence 
Road, Yiewsley, Middlesex. 


Bishop's Stortford College Wireless Society. 

A meeting of this Society was held in the Lecture 
Room on Tuesday, February 15th, when Mr. A. D. 
Hayward, M.A., B.Sc., gave a lecture on the 
“ Oscillation Valve." Starting with the electron 
theory, he went on to describe many practical 
applications of the thermionic valve, profusely 
illustrating his remarks by diagrams on the black- 
board. A very hearty vote of thanks was accorded 
Mr. Hayward. 

A short period of buzzer practice ensued, and 
the meeting was then adjourned. 

A short meeting was held in the Lecture Room 
on Wednesday, February 23rd, there being no 
lecture. 


Borough of Tynemouth Y.M.C.A. Amateur 
Wireless Society. 

Excellent. progress is being made in the above 
Society. Although the institution is compari- 
tively young, keen interest 1s being taken in the 
work of the Society, and a large and varied pro- 
gramme of lectures and demonstrations, etc., is 
being keenly followed by the members. 

It has been decided by the Committee to hold 
an exhibition of wireless telegraph instruments 
for two evenings some time in April for the benefit 
of the Society and other technical institutions. 

At a meeting held on February 23rd Mr. Triggs, 
of the Marconi Company, gave a highly interesting 
practical demonstration on а three-valve set. 
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The President of the Society, Mr. J. E. Burnett, 
took the chair at the meeting, 22 members being 
present. 

During the demonstration Mr. Triggs dealt 
fully with the advantages and disadvantages of 
indoor and frame aerials, and at a request from the 
members explained and illustrated various efticient 
valve-receiving circuits. | 

The demonstration proved to be a great success, 
many long-distance stations being heard, including 
Malta, Rome and Lyons. 

At the conciusion of the meeting the President 
proposed a hearty vote of thanks to the demon- 
strator for providing such an enjoyable and in- 
structive evening, which wes endorsed by the 
members in an appreciable manner. 

Hon. Secretary, Mr. L. i. Sims, Y.M.C.A. 
Amateur Wireless Society, Y.M.C. A., North Slvelds. 


Leeds and District Amateur Wireless Society. 

The first of a series of lectures delivered every 
fortnight was given by Mr. H. T. Sayer on Friday, 
February 25th, at 23, Great George Street, Leeds. 

The lecturer started with the first discovery of 
wireless telegraphy, and then outlined the various 
steps in the steady progress of this science. The 
lecture was illustrated by drawings on the black- 
board, so as to make things as clear as possible, 
even toa beginner. The meeting was well attended 
and the lecturer had а most attentive and interested 
&udience. 

Hon. Secretary, Mr. H. T. Sayer, Central Techni- 
cal School, Leeds. 


Sunderland and District Amateur Radio 
Society. 

A very interesting meeting of this Society was 
held on Friday, February 25th, the Chairman, Mr. 
W. Rowe, presiding. 

After the usual business one of the members 
exhibited а long wave receiver, which attracted 
much interest. 

The Hon. Secretary, Mr. Н. Burnley, 8. Briery 
Vale, Sunderland, will be pleased to hear from 
anyone interested. | 


The Walthamstow Amateur Radio Club. 


At the Committee meeting of the above Club 
on February 23rd, it was decided that a three-valve 
amplifier should be made up by the Club from the 
various parts. Membership is increasing so rapidly 
that already the Club has had to shift into a larger 
room, and in consequence, meetings will be held 
on Thursdays instead of Wednesdays. Mr. Williams 
delivered one of his interesting lectures, this time 
dealing with the behaviour of the thermionic valve 
under various conditions. 

The Hon. Secretary is Mr. R. Hardy, residing 
at 58, Ulverston Road, Upper Walthamstow, E.17. 


Nantwich Wireless Society. 

A Wireless Society for Nantwich has recently 
been formed and it is desired toincrease the member- 
ship. Full information can be obtained from the 
Hon. Secretary, Mr. А. M. Chalmers, 34, Pillory- 
Street, Nantwich, Cheshire. 
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The CONSTRUCTION of AMATEUR 
WIRELESS APPARATUS 
A SINGLE-VALVE LONG-RANGE RECEIVER 


(Conclusion. ) 


HE panel on which all the 
parts are mounted should be 
made of ebonite }-inch thick 
and 8} inches square. he 
sketch Fig. 4, which is a scale 
drawing, shows the centres of all the holes 
which have to be drilled in it. No definite 


sizes are given for the holes, they may well: 


be left to the discretion of the man making 
the set, who can use sizes suitable to the 
material at hand. 

The five holes in the top right-hand side 
are for the inductance reaction unit—four for 
the fixing screws, and the centre one for the 
spindle. The four holes in the top left-hand 
side are for the condenser. “The condenser 
for which the windings are designed, is the 
0-0015 mfd. air condenser described in these 
columns in the issue of August 21st, 1920, 
and the three holes on a l 4s-inch radius are 
correct 1f it is desired to mount the condenser 
directly on to the ebonite top. If the con- 
denser is mounted on a separate top first and 
then mounted on to the main panel, this 
radius of | -inch must be increased to suit 
the size of the condenser top, and also it 
may be necessary to move the centre hole 
inwards a quarter of an inch or so. 

The question of building a condenser as 
described, or buving one ready made, should 
be decided before these holes are drilled. “The 
four holes in the bottom right-hand side are 
for the V24 valve holder clips. Next to 
the valve clips are seven holes for the four 
stud inductance switch—four holes for the 
contact studs, one for the contact arm stud 
and two for small stop pins, which are fitted 
to limit the travel of the contact arm and 
which should be drilled and tapped after 
the contact arm is made and fitted. Above 
the valve clips and inductance switch is a 
small two-contact switch (not shown in 


Fig. 3) for changing from the short to long- 
wave reaction coil winding. 

In the bottom left-hand corner are four 
holes for the filament resistance, and between 
this and the inductance switch аге four 
holes for mounting the 0-0015 mfd. con- 
denser. Centres for eight terminals are 
shown. 

The Filament Resistance. 


The construction of this unit is illustrated 
in Fig. 5, and it is similar to the resistance 
made for the amplifier recently described. Its 
value should be approximately 2 ohms. 
Wind 60 turns of No. 22 or 23 bare Eureka 
wire on a lead pencil. — When freed its 
diameter will be approximately +-inch. Pull 
out the spring of wire thus formed to between 
94 inches and 6 inches long and place it 
round the grooved wood block, as shown in 
the Fig. 5. Make the two ends of the wire 
fast to two small screws, screwed into the 
wood block. The wire will then be held in 
position and the turns pulled apart so that 
they do not touch one another. A sliding 
contact arm should be fitted, mounted on а. 
spindle, as shown in Fig. 5. 

Valve Clips.—Spring clips suitable for this 
purpose were fully described on Page 626 of 
the present volume, and reference should be 
made to this for particulars. 

The Change-over Switch is shown in 
Fig. 6. “The switch blades may be made of 
strip brass $-inch wide —.-inch thick and 
about 2 inches long. The four outside 
contacts should be made just like the grid 
and plate clips for the V24 valve, and the 
two centre contacts to which the switch arms 
are pivoted should be the same as the hlament 
clips of the valve. 

The Inductance Stud Switches.— The con- 
tacts may be made of cheese-head screws and 
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the contact arms of strip brass -4-inch thick 
and, say, $-inch wide, with a small ebonite or 
metal knob mounted as shown in Fig. 3. If 
the contact studs are ' -inch above the ebonite 
a brass washer of the same thickness should 


Бе mounted under the pivoted end of ‘he 


contact arm. The pivot screw should be 
sufficiently long so that two locknuts and a 
spring washer may be placed on it, on the 
under side of the panel. If a slight set is 
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given to the contact arm before mounting, 
the locknuts may be so adjusted that con- 
tinuous good contact on the studs is assured. 


АВС. APPROX 


сс сай мае 
Т. 


The Condenser 0.0015 mfd. fixed тау be 
made of thin copper foil 34-inch wide and 
cut into strips 2} inches long. The mica for 
the dielectric should be 0-001 to 0-002 inch 
thick, and be cut into strips 2 inch wide and 


13 inch long. When making up the condenser ` 


the foils should overlap one another 1 } inches. 
The number of copper foils used should be 
9 or 10, say 5 each side. This will give a 
capacity slightly in excess of the required 
value, which, however, does not matter. 


The condenser when completed should be 


mounted on a small wood block }-inch thick 
and 14 inches wide and 2 inches long, which 
can be screwed on to the panel in the position 
previously given. 

When all the parts are finished the set 
may be finally mounted up. Join the two 
windings of the reaction coil together—the 
finish of the inside winding to the start of 
the outside winding—and note that both 
windings run in the same direction. Оп 
one side mount two small terminal pins to 
which leads can be soldered, and connect 
the middle point of the two windings to one 
pin and the free end of the “ piled ” winding 
to the other pin. Fix a pointer and handle to 
the reaction coil and set the pointer to O 
(see Fig. 3), when the reaction winding is at 
right angles to the fixed winding. Then, 
when the pointer is indicating 90? on either 
side of the zero, the moving coil will lie in 
the plane of the fixed coil. ‘This means that 
the coupling can be increased from a minimum 
to a maximum in either direction. Two : 
stop pins should be fitted to limit the travel 
of the moving coil beyond 90? each side of 


Zero. 


Fig. 6. 


When mounting the condenser the pointer 
should be set so that minimum capacity Is 
obtained at 0 and maximum at 10. Mount 
the change-over switch, inductance switches 
(two stud and four stud), valve clips, filament 
resistance, block condenser and terminals. 
See that all screws and nuts are tight. If 
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soldered connections are to be made, all 
screw ends and wires should be well tinned. 
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A wiring diagram is shown in Fig. 7. 
This is self-explanatory, and all that need be 
said is about the reaction winding. The free 
end of the single layer of winding on the 
reaction coil is connected to the bottom 
spindle, which has the contact spring bearing 
on it, and a lead taken from this point to the 
anode terminal lug P. ‘The middle point 
of the reaction windings is taken to the 
S.W. contact o^ the two-stud switch, and 
the free end of the piled winding to the 
L.W. stud. These two connections should 
be made of flexible wire. All the other 
connections should be made of stiff wire, 
No. 18 or 20 gauge, and Cistoflex insulating 
tubing slipped wherever connections cross 
and are liable to touch. 


Unit No. 2 for Long Waves. 


The No. 1 unit has a wavelength range of 
300 to 3,500 metres, approximately, and 
for wavelengths above this it is necessary 
to use the No. 2 unit in conjunction with 
No. 1. This unit provides additional induct- 
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ance in series with the No. 1 inductance and 
additional capacity in parallel with the variable 
condenser on unit No. 1. | 

The sketch Fig. 8 shows a general arrange- 
ment of this unit, and Fig. 9 a diagram of 
connections. 

The top is made of 1-inch wood or ebonite, 
and it should be 84 inches square. 

For the inductance make a wood former 
7 inches square and 4 inches deep. The 
wood should be }-inch or #-inch thick. 


Wind this former with a three-layer pile 
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Fig. 8. 


winding of No. 26 D.W.S., putting on. 
350 turns in a space of 3 inches winding 
depth. ; The amount of wire required is 
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approximately $ lb. Make a tapping at the 
100th turn and one at the 200th turn. 


Fig. 9. 


A three-layer pile winding is obtained by 
winding first three turns over the base, then 
two turns over the three and one over the 
two turns, then the turns are wound one 
over the other—three high—all along the 
former. Keep the wire pulled tight, otherwise 
the piling will be uneven. The total induct- 
ance of this winding will be, approximately, 
30,000 microhenries. 

The condensers—a 0-0015 mfd. and 0-003 
mfd. fixed—may be made up as described 
for the number 1 unit. Use copper foil and 


mica sheets 0-001 to 0-002 inch thick and 


 nected between 


mount both condensers in one clamp. For 
the 0-0015 mfd., 5 copper foils will be required, 
3 one side and 2 the other. For the 0-003 
mfd. 9 copper foils will be required, 5 one 
side and 4 the other. Two three-stud 
switches will be required, which can be 
made up from brass strip and cheese-head 


SCrews. 


To use the two units together, join 
terminals X to X, Y to Y and E to E, and 
the two-stud switch on unit 1 to L.W.— 
long wave. Тһе Series-Parallel switch 
should be at P. The set will then be suitable 
for the reception of all wavelengths between 
3,000 and 26,000 metres. 

For wavelengths below 3,000 disconnect 
the No. 2 unit entirely and short circuit 
terminals X. Y. on the No. 1 unit and set 
the two-stud switch to S.W.—short wave. 
High resistance telephones should be con- 
the H.T. negative and 
L.T. positive terminals, or: low resistance 
telephones used in conjunction with a 
telephone transformer. 

The anode voltage for the valve should 
be 30 to 35 volts. 


CORRESPONDENCE 


HARMONICS IN CW. TRANSMISSION. 


To the Editor of The Wireless World. 


Sir,— With reference to Mr. Barnes' letter on the 
above subject, may 1 be permitted to disagree in 
one or two details with him, and to give my views, 
though with all due respect to Mr. Barnes. 

I am in entire agreement with Mr. Broadwood 
as to nomenclature, and believe “that a wave 
at three times the frequency of the fundamental 
is a third harmonic," etc., ete. In music a double 
frequency is (I believe) a first harmonic, and a 
triple frequency a second harmonic, but this 
is not the case in electrical work. 

Mr. Barnes also refers to “his” and “my 
harmonics, and although of course his set is in 
all probability generating harmonics, especially 
if tightly coupled, surely his reception of a 1,800 
metres signal on 5.400 metres is more likely to be 
due to the fact that the transmitting station is 
generating that frequency also. 

With reference to Mr. Rees’ (a friend of mine) 
experiments, receiving OUI on 20,000 and 


9 


30,000 metres, but not on 5,000 metres, this is 
merely due to the fact that the distance is too 
great, as Mr. Barnes has stated, though it (i.e., 
5.000 metres) comes through occasionally as I have 
myself heard it. 

The ease with which it can be received on 20,000 
and 30.000 metres is undoubtedly owing to the 
fact that it is & Goldschmidt Alternator Station, 
and this type of alternator has arrangements for 
tuning in the harmonics, produced by the teeth, 
and reaction, with the flux of the ficld, the armature 
being driven at a speed to produce a certain fre- 
quency. "This is multiplied by placing tuned 
circuits across the brushes multiplying the frequency 
several times over till the required. frequency 
is arrived at, but. of course, it is only reasonable 
to expect that tho lower frequencies shall also 
radiate waves. 

Мау I congratulate Mr. Barnes on his calibration 
method, and trust he will not be offended at my 
criticisms. 

Yours faithfully, 
(Signed) О. S. PUCKLE. 
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NOTE —This section of the magazine is placed at the disposal of all readers who wish to receive advice and 
informatton on matters pertaining to both the technical and non-technical sides of wireless work. Readers 
should comply with the following rules.—(1) Questions should be numbered and written on one side of the 
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3) Before sending 
in their questions readers are advised to search recent numbers to see whether the same queries have not been 


dealt with before. (4) The Editor cannot undertake to reply to queries by post. 


(5) All queries must 


be accompanied by the full name and address of the sender, which is for reference, not for publication. Queries 
will be answered under the initials and town of the correspondent, or, if so desired, under a ** nom de plume." 
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will 
save time by writing direct to the various firms employing opérators. 


PADDINGTON (London) asks (1) Is it possible 
to use the current passing between plate and. filament 
of a 3-valve receiving set to work a Morae inker, or an 
ordinary telegraphic relay. (2) The approximate 
number of milliameters passing when using a valve, 
filament 4 v. plate 60 v. 

(1) You should be able to work а telegraphic 
relay wound to 10,000 ohms. on strong signals, 
but will not get enough current for an inker without 
the use of a relay. 

(2) You should get about 1 milliamp. from strong 
signals. 


A.F.H. (Bishop's Waltham) asks (1) Would 
about 200’ of 16/3/32 braided silicon bronze wire be 
suitable for an aerial (frame), flat pancake type. (2) 
How is the inductance of a square solenoid calculated. 
(3) What is the dielectric constant of gelatine, such as 
ts used in place of glass for photo negatives. (4) 
Would not stranded wire, such as ts used for portable 
electric lamps, be more suitable for winding coils 
than ordinary wire. 

(1) Yos. $ 

(2) The inductance is, approximately, 1-23 
x inductance of the inscribed cylindrical solenoid. 

(3) The material of a photo film is celluloid, thinly 
coated on the surface with gelatine. The S.I.C. 
of celluloid will probably be from 2-0 to 2-5. 

(4) The advantages, if any, would be small, as 
the strands are not insulated from each other. 


H.B.D. (Yugoslavia).— (1) Coil A —1,100 mhys. 
(about). 

(2) Wind to a depth of 33” with 22 S.W.G. 

(3) Coil B, 2,700 mhys. (about) Wind to а 
depth of 21" with 28 S.W.G. Condenser C 
(variable), :01 mfds. (maximum capacity). 

(4) Yes. They are about as good when properly 
handled. A Q valve requires more H.T. and & 
V valve somewhat less than a French valve. 


A.T.I. (Wandsworth Common) asks (1) To 
what wavelength—1n conjunction with the maximum 
P.M.G. aerial—will the following coil tune: Сой 
6" diameter and 12" long, wound with 30 S.W.G. 
enamelled wire. (2) How many tappings do we 
advise. (3) How many dead-end switches. (4) 
Would this coil be more efficient than a multilayer 
coil for the same wavelength. 

(1) 6,000 ms. 

(2) About 24. 

(3) Six should be ample. 

(4) Yes, if the multilayer coil were also wound 
with No. 30, which, as repeatedlv pointed out, 
is not good in an aerial. We should prefer a pile- 
wound coil of the same number of turns of, say, 
No. 22 on the same former. 


R.S. (Ilford) wishes to use D.C. maine for the 
high tension of a valve set, but is in trouble owing to 
the fact that his mains are the earthed neutral and 
the negative of a 3-wire system. He asks for advice. 

Theoretically you could, of course, work by 
putting а condenser in the earth lead, but this is 
inadvisable, as a breakdown of this condenser, 
or any fault in the aerial, would short the power 
mains. A far better solution is the use of a grid 
circuit inductively instead of directly coupled to the 
aerial. This should work all right, but is open to 
the objection that the L.T. battery, resistance, 
etc., will be charged at a high potential to earth, 
and will need careful insulation and handling. 


D.H.F. (South Kensington) asks (1) What 
day or evening schools provide classes іп wireless 
engineering. (2) For a diagram including measure- 
ments, capacities, etc., for obtaining Н.Т. for trans- 
milling from a transformer giving an output at 
2,500 volts and 50 v. of 2 K.W. and also from a 
}” spark coil. 

(1) London University. City and Guilds Tech- 
nical College. 


INSULATED 


(2) See Fig. 1. 


For use with а coil the circuit 
&hould be similar, but with & battery for the valve 


filament. The battery should be 
the pressure given by the coil. 


W.W. (Edinburgh) asks why his set howls 
when he adds capacity to increase the wavelengths 
above its normal value (14,000 maz. ). 

Without full details we cannot state exactly 
why this happens, but it is quite a common pheno- 
menon. Тгу altering the disposition of your 
apparatus; in particular, keep the input leads, 
etc., remote from the output. 


W.P. (Finsbury).—(1) Yes, but not very well, 
ав your windings are of too fine wire. 


insulated to 
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(2) Possibly, but remove the tubular condenser 
or place it across both coils. 

(3) The only alterations we can suggest are the 
use of equivalent windings of coarser wire, say, 
24 and 30 S.W.G. 

P.P. (York) asks (1) How he can best add a 
two-valve amplifier to a circuit. (sketched). (2) 
What are the limita of wavelengths with the circuit 
sketched. (3) What are the quantities and sizes of 
the windings for an intervalve transformer. (4) 
Would the H.T. battery used for the rectifying valve 
do for the amplifying valve as well. 

(1) In place of the telephone transformer, as in 
the circuit given to W.A.S. (Hounslow) recently. 

(2) Probably up to about 5,000 ms. 

(3) For &n L.F. transformer windings may be 
{ and 1} oz. of No. 44 S.W.G. 

(4) The s&me battery may be used, provided 
that it is placed on the earth side of the reaction 
coil and windings of the intervalve transformers. 

MORSIST (Fenton) sends a sketch of a receiver 
and asks (1) If a double slide inductance, 18" x 8”, 
wound with No. 30 would be suitable. (2) For 
dimensions of condensers, using square zinc plates. 
(3) Probable wavelength ranges, using P.M.G. 
aerial. (4) If he will get FL,PCZ and KAV. 

(1) We have repeatedly pointed out that wire 
thinner than about No. 24 is undesirable in an aerial 
circuit. You will get plenty of inductance on such 
& former by using No. 22. 

(2) The tuning condenser may be about 16 
plates, 12 cm. sq. spaced 3 mms. apart in air— 
the capacity should be made variable. А.Т C. 
is not necessary. 

(3) Up to about 5.000 ms. 

(4) You should, if your set is reasonably well 
made. 


A.L. (Stoke-on-Trent) asks 12 questions under 
three headings, relative to mutual inductance formulae 
and calculations and the wavelengths of aerials. 

We regret that we must keep to our rule. 
Broadly speaking we may say however, of— 

(1) There is no formula of such a kind for mutual 
inductance that we know of. "The self-inductance 
is & property of the coil itself, and does not alter 
with its position. 

2) The mutual inductance has a secondary 
effet on the tuning of an oscillation transformer, 
both circuits being detuned. 

(3) If the aerial itself is oscillating, ita swings 
will affect its tuning and change the beat note. 
If a ‘‘non-radiating " circuit is being employed, 
this effect will not be obtained. Both cases are 
possible. 

R.N.V.R. (Catford) asks (1) Is a coupler of 
dimensions 10 x 6:5" diameter (primary) and 
B” x 4-75” diameter (secondary) loose enough. 
(2) Why are condensers of paraffin wax paper and 
tinfoil unsatisfactory for receiving purposes. (3) Is 
glass a good dielectric for condensers. (4) Should 
the loose coupler be wound as in a diagram qiven. 

(1) Yes, as far as we can judge, but you do not 
state the number of turns or wavelength. 

(2) Waxed paper condensers have indifferent 
insulation, and are therefore disadvantageous. 
Other condensers of a similar kind, 4.e., mica 
condensers, have the objection that they are not 


continuously variable, and are not handy for 
tuning p ses. 

(3) Yes, for fixed condensers—not otherwise. 

(4) The sense of the windings is of no importance. 

G.P. (Crouch End) asks (1) For suitable dimen- 
sions for a reactance coil or a single valve receiver, 
sizes of which are: Primary, 10” x 54’, wound 
with No. 20 enamelled wire ; Secondary, 84" x 4}, 
wound with No. 30 enamelled wire. (2) For a 
suitable diagram, showing the best values for the 
condensers. (3) The approximate maximum wave- 
length. (4) The length of wire suitable for a potentto- 
meter for crystal working. 

(1) Say 6" x 3", wound with No. 30. 

(2) See Fig. 4, page 697, of the issue for Decem- 
ber 25th, omitting the A. T.C, and grid condenser, 
if desired. The tuned circuit condenser may be 
«0004 mfds., the A.T.C -005 mfds., the grid con- 
denser -00005 mfds. 

(3) 3500 ms. Е 

(4) About 50’. 

ACNE (London) sends a sketch of his set, and 
asks (1) Is this a good circuit for both C.W. and 
spark reception. (2) Is the circuit suitable for 
working all wavelengtha of the de Forest honeycomb 
wound coils. (3) Should the reactance сой be of 
the same size as the primary апа secondary on ali 
wavelengths. 

(1) Quite a good circuit. The tuned circuit 
condenser might with advantage be larger, say 
-0005 mfds. The A.T.C should be much larger, 
say :005 mfds. 

(2) Yes. 

(3) The exact best size of the reaction coils 
depends on many more or less unknown factors. 
If you make R as long аз S you should be quite 
safe as regards having big enough coils. Arrange 
so that the coupling can be quite loose when 
desired. 

D.H.S. (Lytham) asks (1) For a diagram of 
the best circuit for telephony, using (э) double slide 
inductance; (b) valve; (c) high and low tension 
batteries ; (d) grid leak and condenser ; (e) blocking 
condenser; (f) telephones. (2) Any improvements 
to the set. (3) Are there any stations which send 
out telephony regularly. (4) To what wavelength 
will an inductance coil 21" long x 5” diameter 
wound with No. 26 enamelled copper wire (P.M.G. 
aerial). 

(1) Connect as in Fig. 3, page 629, of the 
November 27th issue, using your two-slide coil 
in place of the tuned aerial circuit shown. 

(2) The circuit exactly as shown would be some 
what better. 

(3) Various stations such as Hounslow, Croydon, 
and Cricklewood, transmit regularly. There ів 
also the Dutch station PCGC. 

(4) About 6.000 ms. 

VANELLUS (Newcastle-on-Tyne) asks (1) If 
a certain circuit will be O.K. (2) In what back No. 
of “The Wireless World " was a complete single- 
valve set described giving full details of construction. 
(3) Is the set described by Mr. Kitchen in November 
27th issue, worth making. and was there no A.T.I. for 
the set. 

(1) Quite O.K. As you may not use more than 
100 feet of wire, make up the length with горе. 
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The angle will not matter if not much more acute 
than in the sketch. 

(2) See page 65 of the issue for April 17th 

(3) This set is of quite good type. No additional 
A.T.I. is required. 

P.S. (Lowestoft) asks various questions re the 
construction of a spark coil transmitter with a range 
of 50 miles. 

We think that it is so extremely unlikely that 
you will obtain a permit for a set of this kind that 
it is hardly worth while to answer your questions 
in any detail. For such a range on а P.M.G. aerial 
you would need a set similar to the Marconi 10” 
coil emergency set—taking perhaps l5 watts— 
as against the 10 watts usually allowed with 
sharply tuned C.W. sets. You would not be allowed 
a range of 150 to 2,000 ms for transmission 

F.W.F. (Ilford) asks (1) For a simple way of 
connecting up a valve set, (2) For a 2-valve receiver. 
(3) The plate voltage required for an R valve. (4) If 
two sets of H.T. and L.T. batteries are required for 
a 2-valve receiver. 

(1) See page 662, December llth issue. 

(2) See Fig. 2, page 755, of the Jan. 22nd issue. 

(3) About 75 volts. 


(4) No. See reply (2) and many other circuits 
in these columns. 
A.K.H. (Birmingham).- (1) and (2) Your 


wavelength range will depend entirely on the sizes 
of your coils, of which vou say nothing except that 
they aro ' slab " inductances as advertised in the 
magazine, This is not enough information for 
us to identify them. 

(3) Fig. 2, page 662, December llth issue, with 
the addition of a grid condenser and leak, if desired, 
should be quite suitable. 

H.S. (Cricklewood) sens a diagram of his set 
and asks (1) If the crystal circuit sketched is correct. 
(2) What dimensions and size of wire should the 
acrial tuning inductance have tn order to tune from 
100 to 1,000 ms. (3) Could signals from the Cricke- 
wood Aerodrome Station be received on an indoor 
loop aerial without altering the apparatus, (Note.-- 
The Station їз only 300 yards away.) 

(1) Yes, quite. 

(2) 8"x4'" wound 
sufficient. 

(3) We should think so. 

L.P. (Stoke-on-Trent).— The coil sketched is of 
useful type. You do not, however, state the size. 
For a suitable circuit see Fig. 3, page 629, of the 
issue for November 27th. 

For licence apply to the Secretary, G.P.O. 
London. 

AMATEUR (Newbridge) has a former 6” > 30" 
which he proposes to wind for an A.T.I., using 
tappings to a multiple stud switch. He asks (1) 
If this will be suitable. (2) What wire to use. (3) 
How to arrange the tappinga, 

Answers to (1) and (2) depend largely on the 
{уре of set used, about which you say nothing. 
If the set is of simple erystal type try winding 

with No. 22— say about 5 lbs. weight. This should 
EHE vou up to about 5,000 ms. 

(3) Use as many studs as possible, and arrange 
roughly so that total turns in circuit is the same 
for cach stud. 


with No. 22 should be 
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NOVICE (Abertridwr).— Your receiver appears 
О.К. апа the coils of suitable dimensions. The 
only doubtful point appears to be the condenser 
in parallel with the A.T.I. "This will give very poor 
results unless very small—say -0002 mfds. Your 
earth to a lead pipe is very poor. The aerial 
could, with advantage, be higher, but should give 
some results. The crystal may possibly be a bad 
one. A condenser -0005 mfds. parallel with the 
jigger secondary would improve results. 


Н.Р. (Stoke Newington).—Connect up as in 
the usual and well-known 2-stage L.F. amplifier, 
and try a small condenser between the grid of the 
first valve and the plate of the second. Reaction 
is not desirable on such a set, and you will probably 
find it have no effect or else start a howl. <A grid 
potentiometer is not necessary with such a set, 
if reasonably suitable H.T.^voltages are used. 


RELAY (Boscombe) asks (1) Whether | an 
induction hum in the telephones from an A.C. 
supply is likely to interfere with L.F. amplification 
(2) Which we prefer for long wave reception: (a) 
2 H.F. amplifications, followed by crystal rectifica- 
tton, or (b) 1 H.F., then crystal rectification : 
finally, L.F. amplification, reaction being used in 
each case. (3) For a circuit for double amplification 
with one valve. (4) Where he can get particulars 
of the Orling jet relay. 

(1) Yes, probably seriously. 

(2) (a) Should give better results in ditheult 
conditions, either of interference or weakness of 
&ignals ; (b) Would, however, be easier to construct 
and handle. If you are troubled with induction 
use (a). See Fig. 4, page 663. 


QJ 10000; 


v 


(3) See Fig. 2. 
(4) See Eccles Handbook, 1918 edition, page 328. 


H.M.T. (Newcastle – on - Tyne). (1) Your 
sudden failure to get results previously obtained 
can only be due to а breakdown in your apparatus, 
or possibly to damp. We can only advise you 
to continue to test different parts of your year. 
Are you sure of your valve and your H.T. battery ? 
'The former may have grid and filament in contact. 
Your set seems quite sound. 


Fig. 2. 


882 


Th 


CID TEST” of 
Language 
Teaching 


It is only reasonable to assume that the unparalleled success 
that has been accorded to Hugo’s method of teaching foreign 
languages during a period of fifty years is due to the soundness 
of Hugo’s methods. They have come through the acid test with 
honours. Half a million linguists owe their knowledge of 
languages to Hugo’s System. 


ЕЕ 


are constantly being “overhauled” to bring them right up-to-date. 
They contain nothing that is not absolutely necessary. They 
are prepared from the point of view of the student and are 
consequently extremely interesting. 


L5 a few minutes daily devoted to Hugo will enable anyone to 
orm and speak complete sentences right away. From the 
first lesson, rapid progress is made and the mysteries of 


FRENCH, SPANISH, ITALIAN, 
Russian or German 


are unfolded іп logical order, explained ‘in a simple and 
interesting manner, and thus  infallibly impressed on the 
student’s mind. 


There is no guess-work or chance in Hugo’s system. Your 
knowledge of English is used to make the learning of a 
language easy and certain—remember the use of English is 
a help, not a hindrance. 


To try to learn a foreign language without the aid of English 
is very similar to trying to read in the dark when the electric 
switch at your side only needs turning on to give you the 
necessary illumination. 

Rapid progress and perfect fluency are certain tf Hugo's teack you. 
The moderate charge of 4/- per month (or 42/- if paid in advance) 
includes in addition to postal tuition, a useful reference 


library of Hugo's Books to the value of 10/- and six personal 
lessons specially suited to the student’s particular needs. 


Beyond the enrolment fee there is no further expense whatever. 


Fill in this coupon to-day, and we will send you full particulars 
and a Specimen Lesson. 


dese areae amies FTE O MRT EEE iussisse aes hh te sees sut ESTERS EONS EE А TOSS OEE sanas 21661 


: Zo HUGO'8 LANGUAGE INSTITUTE, “з: 

: 103, МЕМСА It ST.. LONDON, Е.С.1 : 
64-6°, OXFORD STREET W.) 

or 205, EARL'S COURT ROAD, S.W.5 


Please send me full particulars of your FRENCH, : 
SPANISH,ITALIAN, RUSSIAN, GERMAN, Course : 


( Please strike out those not wanted.) 


eeossstospqeacdsoDdaecqugSoveeeg ee bhservzsbbStrctppse^agasIobphoeevenvaghotepsaasqestodaessaqeosce»sposeosssoes 


ses A ses shassonuvtuseeses9^vsustoUtepsQuraRsatoctovaóbsyppoeetrtategpoeveeeetéeeectebetegbbaeaoeceat 


descstesttotedenryescus eetutacsosesetoogasseesewsesosteodsesesumensevececsevedvedatosqootosveeerysscsstoonsoiosaneesesaccteu 65858 
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OPPORTUNITY 


EXCEPTIONAL 


SIZE—8}” x 44° x 6l". 


Quantity. Price—each. TOTAL Price. 
2 ise Зза |= 68/= 
з a 33/= 99/= 


Carriage Paid. Cash with Order. 


SURPLUS GOVERNMENT ACCUMULATORS 


IO Volts. САРАСІТҮ—12 ampere hours 
continuous. 24 ampere hours ignition. 


DESCRIPTION.—Strong polished teak case, with leather 
strap handle, outside terminals; containing 5 separate 
accumulators, each consisting of 5 plates with non- 
corrosive terminals, in celluloid cases ; sealed lids and vent 
plugs, connected together in series. Gives 10 volts. 


Absolutely new and in perfect condition. Size of 
each Accumulator—5t" x34" x13" Total Weight 12 ibe. 


BROWN’S HEAD TELEPHONES 


with leads ; 8000 ohms, Guaranteed in perfect condition. 
PRICE, each £2 : 15:0 Carriage paid. 


In writing please mention “Wireless World.” 


WATES BROS., 132, Charing Cross Road, 


LIVERPOOL VICTORIA 
FRIENDLY SOCIETY. 


Chiet Office $т. ANDREW STREET, LONDON, Е.С. 4. 


Claims Paid - - £15,500,000 
invested Funds - £8,400,000 
£3,000,000 

LIFE AND ENDOWMENT ASSUR. 


ANCES AT POPULAR RATES 


Liverpool Victoria Approved Society. — Our 
numerous Branch Offices and Agents throughout the 
Kingdom transact National Health Insurance. 


ARTHUR HENRI, Secretary. ` 


Annual income - 


Please mention the Wireless World 


COSSOR WIRELESS VALVES 


TRANSMITTING AND RECEIVING. 


IMMEDIATE DELIVERY FROM STOCK. 


Our manufacturing facilities place 
us in a unique position for 
dealing with large quantities. 


DETAILED LIST (W) Sent on Application. ^ 


A C C О S О R LP ABERDEEN WORKS, ABERDEEN LANE, 
e ө S HIGHBURY GROVE, LONDON, N.5. 


Telegrams: AMPLIFIERS, PHONE, LONDON. Telephone: NORTH 1888 & 1886. 


SECURE ‘our 


SKINDERVIKEN BUTTON 


Scientists and experimenters recognise 

the Skinderviken Transmitter Button 5/. Sterling. 
as the peer of adaptability and sensi- 

bility, consuming a minimum current, 1} ampere each 


To MARCONI OPERATORS button is the maximum carrying capacity, but several 


can be placed in multiple when higher amperage is 


nts, Wica ras iced desired. Thousands already in usefor : Loud Talking 

“ VENUS" PENCILS. Devices, Detectiphones, Transmission of Music, 
Е "VENUS " always makes a Burglar Alarms, Wireless Telephone Transmitters, 
clean and sharp-cut impression. Howler Sets e © Wireless Amplifiers, etc. 


It wears a long time, and gives 
faithful service. " VENUS" 
has made its mark for every 


&/- Post paid to any part of the world ®/= 
MIDGET IN SIZE—GIANT IN OUTPUT 


pencil purpose. 
There is a soft or bard load | 
Having Edid the Venus Please address Inventor, Patentee and 
Pencil you like best, always ME c/o Sole Manufacturer — 


repite e erus i BERTRAM DAY 


ӨН to DH ано 110/111, Strand 


"VENUS коа, io bow ER | | оон с wet 
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QUESTIONS AND ANSWERS 


(2) The suggested arrange 
Use No. 26 S.W.G. for A.T.I. coils, 30 S.W.G. for 
the reaction coil, and either, but preferably 26 
S.W.G., for the closed circuit coils. It is very 
difficult to say the range of wavelength which 
could be obtained with such a design; broadly 
speaking, it is best to be content with a small 
range with each set of coils and to build more 
than one set. The rest depends on the wavelength 
you wish to work on. 

E.D.M. (Sheffield).—Your diagram seems un- 
necessarily complicated. We give dimensions of 
all necessary parts, and advise you to omit the 
remainder. A=20ft., E=60°, G=2ft., H=2ft. 
6ins, J=6ins., K=1 ft. 6ins., L=4ft. The pegs 
should preferably be of iron. | 

FULLERPHONE (London) asks (1) If short- 
circuiting a dead end of inductance (n a coil instead 
of cutting «t out of the circuit. would be effective. 
(2) For a good circuit for receiving spark and C.W. 
in conjunction with a 3-valve H.F. amplifier. 
(3) and (4) For certain further particulars regarding 
the above. 

(1) No; it would be better to leave it open as 
it would increase the effective resistance of the 
circuit if shorted, owing to currents induced in it. 

(2) You could use an ordinary 2-circuit receiver 
with & reactance coil inserted in the plate circuit 
of your first valve of the amplifier. Typical 
circuits of this kind have frequently been given in 
The Wireless World. 

(3) We suggest a secondary 10'' x 4" diameter. 
This would require a -001 mfd. condenser to tune 
to the same wavelength (7,000 ms.) as the aerial 
circuit. | 

(4) If you employ а series condenser (:01 míds.) 
in the aerial circuit and а shunt condenser of the 
&bove value across your closed circuit, very few 
tappings will be necessary. We would advise 9 
on the A.T.I., and 5 on the secondary. 

The condenser you specify is of very low value 
(00006 mfds.), and unsuitable for a long wave 
receiver. We think that your figure (4’’) for the 
distance between the plates is large. "This should 
be the distance between the faces of the adjoining 
plates for calculation purposes. 

NEMO (Selby).— (1) Hard. 

(2) Not necessary. | 

(3) Yes. 

(4) It depends on the circuit. 24 volts is suffi- 
cient both for (а) and (b) under average conditinos. 

THYRYA (Worcester Park).—(1) A.T.I.— 
3,000 mhys. Condenser— 0003 mfds. maximum. 
You should also have a -01 mfds. condenser in 

‘series with the aerial to reach low wavelengths. 
(N.B.—The potentiometer is wrongly connected ; 
it should be in series with the crystal.) 

(2) A.T.I.=9,000 mhys. Jigger secondary = 
1,000 mhys. Closed circuit condenser -0003 mfds. 

(3) The H.T. battery in series with the plate 
of the valve. 

(4) It depends on the H.T. and the L.T. voltages 
available. Practically any value is equally suitable. 
See the advertisement pages of The Wireless World. 

MUG (North Finchley).—(1) Yes. 

(2) Connect the grid to the disconnected end 
of the A.T.I., or better to an additional slider. 


ment is quite sound. 


No further improvements suggest themselves with 
a single circuit receiver. | 

(3) See answer to query (4) of THYRYA 
(Worcester Park). 

(4) In general H.F. amplifiers have transformers 
without iron cores—L.F., with. Exceptional cases 
are, however, met with and can then only be tested. 
Your suggestion as to action is more or less correct ; 
the large self capacity of L.F. coils also washes 
out Н.Е. currents. : i 


+ H.W.F. (Acton) sends a sketch of a 2-circuit 
receiver and asks (1) Is и correct. (2) What gauge 
wire and how much for primary and secondary. 
(3) What would be the dimensions of a loading coil, 
and what gauge of wire. (4) The capacity of a suitable 
fixed condenser. 

(1) Quite correct, except that the tuned circuit 
condenser should be variable. 

(2) Primary No. 22, about {$ lb.; Secondary 
No. 26, about 4 lb. 

(3) About 9" x 6” of No. 22 would be suitable. 

(4) The variable condenser should be -0005 mfds. 
at maximum. 

J. W. (Leith) (1) quotes a formula of Prof. Howe 
relative to the electric field strength due to an aerial 
in which it is stated to be inversely proportional 
to the distance from the aerial. He asks why tt is 
not inversely proportional to the square of the distance 
from the aerial. (2) Asks, assuming that the direction 
of wave incidence on a horizontal frame aerial to be 
horizontal, what E.M.F. will be induced in s. 
(3) Asks for the trigonometrical expression for great 
circle distance between two stations having given 
their latitude and longitude. 

(1) You are neglecting the directional properties 
of a vertical wire. No energy is radiated by such 
an aerial in a vertical direction ; hence the inverse 
square law does not hold good. 

(2) On your assumption, no signals will be picked 
up. Your contention (a) is correct; (b) is wrong, 
because it only applies for the component of the 
electric field whose direction is parallel to the 
plane of the loop— in this case zero. The article 
in The Wireless World (pp. 187 and 188 of the 
issue for June 12th) evidently takes into considera- 
tion the distortion in the direction of incidence 
of waves, an effect which is by no means negligible. 

(3) If latitudes аге a,, a, the difference in 
longitude= B, the great circle distance —d. 

Then cos d=sin а, зіп а, -сов a, сов а, сов B. 

To obtain great circle distance in nautical miles 
multiply d by 60. 


H.W. (Osmanlie).—(1) Honeycomb and basket 
coils, if properly constructed, are nearly as efficient 
for all purposes as ordinary types. 

(2) The second valve in such а circuit would 
be the rectifier. It need not necessarily have & 
grid leak and condenser; а Q valve with 25 to 
30 volts H.T., &nd the grid connected to the nega- 
tive of the filament rectifies without. 

(3) Your intervalve transformer looks a trifle 
dubious, but you give no constructional details. 
Why not use resistance-capacity coupling. 

(4) See (3) above. It requires а very special 
construction of transformer to be efficient over 
such a large range of wavelength. 
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J.R. (Leominster).— (1) Capacity of glass 
condenser, 8 sheets of glass, 24 x 2” x 16” 
thick will probably be about :-:0009 mfds., but 
may differ considerably on either side of this value, 
depending on the S.I.C. of the glass. 

(2) The circuit should tune to at least 7,000 ms. 
on either arrangement, but if theory disagrees 
with experimental fact, it is of course the fact 
that must stand. Probably some of your dimen- 
sions are Inaccurate. 

(3):We do not think there are other spark sta- 
tions sending English Press as well as Poldhu. 

(4) Your set appears to be giving good results. 
We cannot suggest any likely improvements. 
If you wish to do so there is no objection to your 
trying a tikker. 

J.W. (Glasgow) asks about a dozen questions 
under four headings. The following are replies to a 
selection :— 

(1) For a -0015 mfds. condenser see the issue 
for August 21st. 

(2) The wire of your telephones is No. 24. We 
cannot give the exact resistance, but it will be fairly 
high, and the telephones will probably work best 
without a transformer. 

(3) A 4-volt 10-amp hour battery will not be 
very suitable for the amplifier panel described 
in the November issues Six volt, and not less than 
20 amp. hour would be desirable. 

(4) Sizes of samples are :— (1) No. 36; (2) No. 26; 
(3) No. 32; (4) No. 20; (5) No. 28; (0) No. 28 ; 
(7) No. 30; (8) No. 26. 

G.S. (Leeds) asks (1) to whom to apply for an 
extension of a pre-war license. (2) Is the sketch he 
encloses of an aerial suitable for receiving. (3) For 
a diagram of a single valve set employing a loose- 
coupled 4nductance. 

(1) The Secretary, G.P.O., London. 

(2) Yes. 

(3) See Fig. 3, page 629 of the issue of November 
27th, and others in recent issues. 


C.E.G.B. (Kensington) asks for help with 
regard to а set which will not work. . 

We cannot see any reason why you should not 
get results. All your circuits should be O.K. if 
the proportions of the parts are suitable, as they 
appear to be, as far as we can judge, although 
the sketches do not quite agree with your list of 
parts. We can only suggest that your valve may 
not be junctioning— possibly by the displacement 
of an electrode. 

J.J.F. (Portsmouth).—(1) Hardly thick enough 
for mechanical strength, otherwise O.K. 

(2) Not more than 60 ohms., we think. 

(3) Yes. 

(4) The set is quite wrongly connected; see 
many diagrams in The Wireless World. Your 
inductance would tune a P.M.G. aerial to about 
8,000 ms. 

AMATEUR (Normanton).—(1) We cannot 
state the wavelength as your figures are not con- 
sistent. The number of turns and size of formers 
lead to lengths of wire widely different from your 
stated values. А loose coupler on formers 1l” in 
diameter would be very inefficient ; 0-00006 mfds. 
is too small for а tuned circuit condenser, and 
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0-000018 mfds. is too small for a telephone blocking 
condenser. 

(2) A crystal circuit can be adapted for C.W. by 
the use of a tikker, but this is not in general con- 
venient. The usual method is by means of a valve. 

(3) The place shown for the A.T.C. is correct. 


W.S.M. (Penzance) asks for the currents in 
line and each arm for three arrangements of batteries 
of sic cells of one volt each, the internal resistance 
one ohm each, and the line resistance 20 ohms. (See 
Fig. 3.) 

(1) Current 

Current 

(2) Current 

Current. 


through 20 ohms —6/23 ampa. 

through each battery —3/23 amps. 

through 20 ohms =0 

through each battery =1 amp. 

(3) Current through 20 ohms -—]1l1 amp. 
Current through each of 

batteries (1) and (2) 

Curr^nt through battery (3) 


ШИП 


=- 23/33 amp. 
-43/33 amp. 


20" 


Fig. 3. 


C.B.T.M. (Birmingham) w'shes to add another 
valve to his receiver and asks (1) What is the most 
suitable circuit. (2) What additional instruments 
are requ^red. (3) Criticism of the circuit sketched. 

(1) We should advise. L.F. amplification, the 
connections of the second valve being essentially 
as in Fig. 2, page 755 of the issue for January 22nd. 

(2) An intervalve transformer and a telephone 
transformer. The latter, though desirable, is not 
absolutely essential. 
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(3) The circuit is quite satisfactory if the A.T.C. 
is small, except that a blocking condenser is 
«desirable across the primary of the telephone 
transformer. 


E.W.W. (Streatham Hill). (1) See Fig. 4, 
page 756 of the issue for January 22nd. 

(2) You do not give enough data for us to state 
the wavelength. <A glass test-tube condenser will 
probably have too little capacity to be useful. 
You will get bad results with L.R. telephones and 
carborundum unless you use a telephone trans- 
former. 

(3) We cannot say, for reasons as above. 

(4) The " Wireless Year Book” (1921 Edition, 
just published) gives the most complete list. 


AMATEUR (Tamworth).- (1) Your diagram 
is not very helpful, e.g., you show a box marked 
resistance coil, showing four terminals but no 
windings. You give size of one winding. This 
apparatus will, however, not work as shown unless 
it possesses two distinct windings. No. 36 wire 
is too fine for the aerial circuit. You show the 
H.T. on the plate of the first. valve. We have 
not used the L.F. amplifier referred to but should 
imagine that the input should be to the terminals 
L and L 2. We cannot give the wavelength range 
as you give no particulars of the aerial or the A. T.C. 

J.C. (Burley-in Wharfedale) sends a sketch 
of a set and asks (1) If it is suitable for the reception 
of C.W. and spark, and what would be the probable 
wavelength range. (2) Is it possible to use instead 
of an A.T.I. with tappings and switch, а variometer 
of equal inductance, and would finer tuning be 
possible. (3) Could two similar pancakes act as a 
variometer if connected in series and the degree of 
coupling varied by altering the angle between them. 
(4) What is the most suitable valve for this circuit. 

(1) The set is O.K., except that B should not be 
more than 0:001 mfds., and D is unnecessary. 
As amended the wavelength range will be about 
4.000 ms. 

(2) Yes, and yes. 

(3) Yes. The maximum inductance, of two 
pancakes close together will be about three and a 
half times the inductance of each. 

(4) V.24 or any other valve of a similar type. 


BEGINNER (Newton-le-Willows) asks (1) 
For criticisms of a crystal circuit. (2) For induc- 
tances of coils (a) primary 10” < 54” of No. 22. (b) 
Secondary, 9” x AV' of No. 32. (3) For capacity 
of condenser consisting of 17 plates, 2Y" radius, 
dielectric, of air. (4) If 8,000 ohm tele phones can 
be used with a transformer, or if he should get L.R. 
tele phones for a valve set. 

(1) Quite satisfactory. The secondary is rather 
larger than necessary ; it might have been wound 
with No. 28. Mica 1-32” thick is very unusual in 
a condenser; the usual value is about 1-300” 
for receiver purposes. 

(2) (a) 7,000 mhys. 

(3) -0003 míds. 

(4) Not efficiently. For & valve set H.R. 
telephones may often be used without a trans- 
former; or telephones of about 120 ohins. may be 
used with a transformer. 


(b) 22.000 mhys. 


J.K.H. (Rotherwood) sends further remarks 
on his question answered on p. 738. He does not 
think that the disturbance is due to mechanical 
causes, and asks for a further opinion. 

We are afraid we cannot give you much more 
help without & personal examination of the case. 
Magneto discharges are a possible explanation, 
but appear very unlikely at a distance of 600 yards. 
Action from a lorry at this distance, either by 
induction or by mechanical vibration, is so strange 
as to verge on the inconceivable. 


E.B.M. (Clapham) asks (1) Using a frame aerial, 
will he get good reception if he uses a crystal as 
detector and valve amplification, or would it be 
better to use two valves and crystal rectification. (2) 
For capacities and inductances, also connections of the 
set. (3) What modifications would be necessary to 
receive spark messages. (4) Is a license necessary 
{о use а loop aerial, as well as the ordinary permit 
for a receiving set. 


(1) Use two valves for H.F. 
followed by crystal rectification. 

(2) See Fig. 1, page 730 of the January 8th issue, 
substituting & tuned circuit with usual telephone 
and crystal arrangements for the telephone trans- 
former and telephones shown. The aerial circuit 
coil might be 8” x 6” of No. 22. 

(3) None, except to reduce the setting of the 
reaction condenser (-00001 mfds. ) 

(4) No additional license is necessary, 
approval of the arrangement must be obtained 


G.M. (Windlesham) asks (1) For criticism of a 
set sketched. (2) Can basket coils be used with 
crystals with good results. (3) Is an aerial of the 
following dimensions any good: 20° high, 70’ long, 
lead in 20’. 


(1) The circuit is all right, except that vou will 
find it desirable to connect more than one point 
of your jigger primary on to the aerial circuit. 
For aerial connections see Fig. 1, page 755 of the 
January 22nd issue. 

(2) Yes, do not use too fine wire, say No. 24 
for the A.T.I. and No. 28 for secondary. 

(3) Yes, fairly good; increase the height, if 
possible. 


RADIO (Whitley Bay).—(1) The circuits A 
and B should prove satisfactory for both. Circuit 
C is incorrect, as the plate and grid circuits are 
not completed to the filament. Circuits A and B 
should have a blocking condenser across the tele- 
phones and H.T.—this is only shown in C. 


(2) Circuit А is the best, as а potentiometer 
adjustment is always desirable in a single valve 
set. You should certainly use an additional 
A.T.I. in series with your aerial, as with the present 
arrangement you cannot weaken the coupling 
without taking the inductance eut of the aerial 
circuit. 

(3) With the limitations you specify, circuit A 
is the best we can think of. 

(4) About 4,500 ms. 


PUZZLED (Swindon).—(1) The reason that 
your set will not oscillate on very long wavelengths 


amplification, 


but 
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in wet weather is probably due to considerable 
variations in the grid leak resistance at such times, 
and possibly also to leaks on your coils to some 
extent. We are afraid that your description of the 
dry weather irregularities is not clear enough 
for us to explain the trouble. 

(2) and (3) А crystal used with the valve would 
improve results if properly connected, but your way 
of introducing it is useless. You will have to use 
an arrangement as in the April 17th issue, or one 
of the similar ones sketched from time to time in 
these columns. 

(4) Your condensers are about -00004 and -00005 
míds. 


W.H.K. (Fulham) asks for a diagram of a good 
valve receiver with approximate L and C values. 

See Fig. 4, page 697 in the issue of December 
25th, 1920, for a diagram. As regards L and C 
values the A.T.C. should be about -01 mfds., and 
the closed circuit condenser about -0003 mfds. 
for nearly all wavelengths. The inductance values 
depend on the wavelengths you require. For 
2,000 ms. try 6,000 mhys. A.T.I., 3,500 mhys 
closed circuit. 


J.L.L.M. (Purley) asks (1) For dimensions of 
condensers for capacities (a) -00004 and (b) -00086 
mfds., dielectric to be mica -001" thick and plates 
not bigger than 1 x2".. (2) If P.M.G. allows the 
use of frame aerials in addition to the ordinary 
ty pe. 

(1) (а) For this use two metal plates only, 
overlapping 1 square cm. and use 10 thicknesses of 
mica. 

(b) Use two metal plates only, overlapping 
portions 3 cms. x 2 cms., with two thicknesses of 
dielectric. 

(2) Yes, but sanction must in each case be 
obtained before using. 


W.G.B. (Chester).—(1) It is useless to put a 
crystal in series with the grid of a valve. The 
correct principle on which to employ a crystal and 
valve in conjunction is shown in the constructional 
article in the issue of April 17th last. We note 
that you can get signals from FL, but we expect 
you would get far better results with the crystal 
and the -0003 mfd. condenser omitted. 

(2) Yes, this is quite the right way to increase 
your range. In any case an additional A.T.I. 
in series with the aerial will enable you to weaken 
your coupling and increase your selectivity on 
shorter wavelengths. 

(3) We think you may quite well hear the 
"clicks" from а C.W. station with a crystal 
receiver at a short distance, and possibly also the 
hum of the generator. "This does not affect the 
general principle. Unless you can alter the note 
of signals by munipulating your apparatus you are 
doing nothing remarkable. 

(4) The capacity of the aerial is increased by 
spreading twin wires further apart. Three feet is 
fairly satisfactory, but six would be much better. 


H.B.D. (Finchley) has a simple one-valve set 
which gives good results, but the telephones—H.R. 
in series with the H.T. battery, both shunted by a 
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condenser—have repeatedly broken down. He asks 
(1) For the probable reason. (2) If tt matters on 
which side of the. H.T. battery they are connected. 

(1) Your receiver is of quite normal type, and 
should not give trouble. The breaking down is 
probably due to a short circuit putting the whole 
voltage of the battery on to the telephones. It 
may be (1) in the condenser, which is not very 
likely, if it is of glass; (2) in the valve holder, 
which is most probable; or (3) in the leads. 

(2) As regards breaking down, no ; but for safety 
from shocks and to keep down stray capacity 
effects, put it on the negative side. 


H.S. (Acton) asks (1) For information as to 
who in London handles the Omnigraph. (2) If we 
know of any other useful mechanical device for 
teaching reception. (3) If the Marconi Telephony 
concerts from Chelmsford are to be resumed. 

(1) We do not think the makers (The Omni- 
graph Mfg. Co., 26B, Cortlandt Street, New York) 
have agents in this country, but try Gamages, of 
High Holborn. You will find а cut of the apparatus 
in the most recent issues of the ''Journal of the 
American Institute of Radio Engineers," which is 
fairly accessible in this country. 


(2) We do not know of any, except the gramo- 
phone records, of which you say you possess some. 
Why not make other records yourself if you have 
а receiver and а gramophone. 

(3) We have no official information, but do not 
think anything has been arranged at present. 
There is little prospect of а resumption to any 
extent for some time. s 


J.E.S. (Guildford) asks (1) For a circuit for 
two valves, the first as a resistance amplifier. and 
the second as a detector. (2)Why a two-valve circuit 
(sketched) will only work on one setting of each 
adjustment. 

(1) See Fig. 1, page 730, of the issue for January 
8th, substituting any ordinary receiver circuit for 
the closed frame aerial circuit as desired. 

(2) This is difticult to say. Your circuit, though 
of rather freak type, should work. Your A.T.C. 
is much too small. Use not less than -005 mfds. 
Your inductances, if given in microhenries, are also 
too small. The maximum wavelength will be only 
& few hundred metres, and the set will not be . 
efficient even at this with such small coils. 


A CORRECTION.— Resistance Coupled 
Thermionic Amplifiers.—In our issue for March 
5th on page 840, line 19, col 2, r, should read г,. 
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The Wireless Group has been quite active 
during the last fortnight апа the prices are 
improving. 

Prices as we go to press, March 11th, are :— 
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IN THERMIONIC VALVES.” 
By L. S. Palmer, M.Sc. 
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Gossling and J. W. Ryde dealing with the rer ets of gas 
ionisation in three-electrode valves. Many more results 
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a number of curves set out the experimental results. 
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n illustrat escription of the pro extra -power 
wireless station for the Paris district This sation ts to 
comprise two transmitting stations for medium and long- 
distance work respectively and a number of receiving 
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details of the arrangements now in force are included at the 


end of this article. 
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Slab Inductances, per set of cight d ys Py pi si dso > ш M a € .. postage od. 1 0 
Basket Inductances, per set of four .. .. postage 3d. 11 
Valve Panel, No. 1, complete with filament resistance, “valve holder, ete., in polished mahogany cabinet А "Y es 0 
Valve Panel No. 1, also fitted with grid Ісак and condenser and tele phone condenser А T e 10 
The above l'anels with Valve and. H.T. Battery (60 volt) Уй one vs РР E T .. extra 10 
Valve Holder, with filament resistance, in polished mahogany cabinet .. - a 18 
Valve Helder, mounted in polished mahogany cabiget, with ebonite top T 12 
Resistance, Mounted in polished mahogany cabinct, with ebonite top 16 

t Resistance, mounted on ebonite (for mounting into sets) А A N ds 2x 19 

H.T. Battery Box, polished mahogany with ebonite top fitted with 5- point selector switch. . iS ою aie v 0 
H.T. Battery Box, polished mahogany with ebonite top, without sclector switch : T si a "T 15 
Н.Т. Battery (30 volt) in stained al wood box, fitted with two terminals — .. E s Us 2x oe 9 
ariable Resistance (circular on wood former) T T Si zi ds s -— "e "M post free 1 
Valve Holders (R type) .. " its T $3 vs а Р T "T i pest free 2 
Valve Holders, adapters for V 24 à T e - "m e “з " Р post frec : 


Multiple Contact Switches. with laminated arm, A 34” on cbonite, 14 studs M ate 
Knife Switches— Single pole, single throw .. m or eh e T m 

Double pole, single throw 

Single pole, double throw 

Double pole, double throw .. 
Switch Arm, laminated. with 13” milled ebouite knob, fitted with bushing, spring and two nuts complete te, {7 ‘radius. . 
Ebonite Knobs, knurled edge, 2" diameter, $y" thick А is "T es «i V - A 
Eons - 


te Knobs, milled, 14” diameter .. 
ое Кок knurled, 1^ diameter, with screw 


Ө © Ө РО HNO POH NWNHHOOCHMHNWOSCSECOSSSEGSCCECCSrCSCOSGrHNNS 
Gout = сч 
O Єл“ O20 090 O Єл Єл Ф© © HH ORO Єл hd 


M ""—— —'——— ——— —————ÁcC—— t 


Condenser Air Dielectric, ‘0006 aluminium vanes, entirely encased їп ebonite, fitted with ivorine scale (c ‘ircular) 
Condenser Air Dielectric, :0006 aluminium vanes, unc ased, suitable tor ооа into sct. Р es ET 
Air Dielectric, :оооб aluminium, in mahogany cabinet Vd 
Condenser Tubular Billi, brass tubes mounted on cbonite base .. 
Grid Condenser 
Condenser, variable, ‘0002, air die lec tric aluminium vanes, in mahogany ‘case, with ivorine Sc: ale 
Triple Slide Tuning former 12” a , tunes to approximately 2300 metres, with ‘oor Condenser 4000 metres 
Double Slide Tuning former 12” X4" „ » ” » n » 
Single Slide Tuning Coil, former 12° - 4” 
Loose Coupled Tuning Transformer (a hirh cr: ide instrument) tunes to approx, 2600 metres, жип ‘oor Condenser 5000 metres 1 
Valve Receiver for spark and telephony „шд. R tipe: к) A . us БЯ МИ T 10 
Receiver for spark and telephony .. ir és ia са 0 
Low Frequency Intervalve Transformers 15 
Freuoecoy шіегушче Franslormers $a Є is Ls а КИ M " m M - d 5 
Tubes (strawboard), 12* 3” to 247,8” d > e " - Eu 2s ii .. . 94.100 5 
emilee Беу, ооло. iA s - " E Be - - К К ds рег foot 0 
Inductance Sliders = ee Ja T oh aie T T Є s 2s cach 2 
various #5 s 3 T. i3 S Yu s A аб a 55 vach 84. to Q 0 
Contact Studs and Stops - T - 23 АХ in T v - н fg 26 .. each 8d. and O 0 
Valve Sockets ; m b: 21 is - T" .. each 0 0 
“R” Type Valves, 40- 60 anode, pac king aud. postage 15. extra 0 11 
CU 


Aerial Wire, Galvanised Guy Wire, Insulators, Reel and Shell type, Condenser Plates, Rods and ‘Spacing y ashers, Ser 
Lacquer, Snellac Varnish, Paraffin Wax, Mica, Wood's Metal, Crystals, cte. 

We can give you close prices for Ebonite Sheet and Rod, Instrument Wires, Brass Sheet and Rod, and all necessary sundries jor 
building up your nën set. Postage free оп all orders amounting to 4I 105. or over. 


Year Book of Wireless Telegraphy and Telephony, now published ar E Vs xs x .. postage gd. 
EX-MILITARY APPARATUS. 


м 2 : 


Dennis Triple Mira De: 

Carborundum Detector 

гахе Detector .. 
otentiometers, unmounted. but with al fittings and handle m vx i» “a 

(Берерин Coils, Litz Wire, wound on cbonite former, 19 РЕР from опе ‘coil and 5 from the other. . en (рег pair) 

Variable Air Condensers, соо: mfd. , А : ii os га о 

Variable Air Condensers, 00:5 mtd. A T T 

Variable Air Condensers, ooos mfd. .. X v3 és - oa 

Brown's "A" Type Telephones, 120 or 8.000 ohms ‘(less cords) .. T `. E ез in 

New Cords for ditto А К xa ig he 

Three-Valve Amplifier, complete with H.T. battery t box (less v alves) 

19-Point (Mark П) Laminated Switch 

On and Off Switches 


Mark III Empty Cases - e уз - wie Т es “з iå - >- Js 6d and 
Station Testers, 100/1200 metres Variometer type А; ; " ы em P de 2 wih s К 
Fuller Block Accumulators (New), © volt. цо amp. 
Premier Accumulators (New), 6 volt. ;5 amp. v4 Ede fo. y x 5 và ex 
Manipulating Keys, mounted on wooden base (38° lever) "M ET ts sa a s 
Power Buzzers, complete with key, condenser, ampere meter, ctc. , in case và s -— ia 
Testing Bozzers, in brass case .. АЯ M is 
, mounted on polished box for "holding battery, complete with on and off switch 
Wave Meters, 90/85 inctres 3 ЛЕ Va a te 89 г АУ 2 
Mark III Short Wave Tuners, First Grade, is 8. E ИР 
Mark Ш Sh rt Wave Tuners, Second Gade. 
Mark III Short Wave Tuners, Third Grade 


Carriave extra on all the above. 


H. D. BUTLER & Co., 61, Borough Road, Borough, LONDON, S.E.1 


Telephone : HOP 3029. Те сте: “ INGENUITY, PHONE, LONDON. = 
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QUO -31000t00101000000000010410000 009 Q9... кн. 
Oooo0o020o000000000000000000000 È on 


SaskaaonncosanskboaskkhSawacte ~ 


ANOTHER SCOOP!!! 


TRANSMITTING. VALVES 


We have secured a large supply of these Valves 


Maintaining | 


Perfect 
Articulation 

when 
Speaking. 


И cun 


EACH 
VALVE 
TESTED 


“R” TYPE FITTING. Needing 
no Alteration to Existing Sockets. 


DISPOSAL APPARATUS. 


eu ag 


. Fil. Current 
6 Volt. 
Plate 

Current 

| 200 to 1500 

Volts D.C. 


BQH 1. 


MUSEUM 7499. 


Works 


323 MOST EFFICIENT. 
Large Size ... 2/2 


HAMMERSMITH. 


MARCH 19, 1921. 


Price 40/- each. 


CONTROL UNITS. 


Comprising : 

Fil Resistance. 

2 plate Vernier Condenser 

Variable Capacity Fixed 
Condenser. 

2 Ivorine Scales. 


3 yds. 4 way Flexible 
Lead, and 


and Black with Plugs. 


All the above 15/- 


TELEPHONE LEADS 


Absolutely New. 
Braided Pattern. 


Per Pair 2/9 


SHELL INSULATORS. 


STOCKS. 


SCIENTIFIC REACTION 
VALVE PANEL 


Complete wiring diagram is en- 
graved on the exterior. The 
position of the terminals is also 
specially arranged (see illustration) 
to facilitate connections and 
operation. 


Price - 35J- 


Illustrated Pamphlet Describing 
Advantages of Above Panel 


FREE ON REQUEST 


YET ANOTHER. 


NICKEL PLATED TESTING BUZZERS, 
USEFUL FOR MANY PURPOSES. 


; PRE-WAR 
Price 2/6 each "Race 


SAU | VARIABLE CONDENSERS, ALU. CASE. 
022. шл uw. du ek 55/ 
0005. у. S 35; 


Enamelled Green Porcelain. 


. W. R. Н. TINGEY 


: Specialist in Wireless :: 
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92, Hatton Garden, 
LONDON, E.C.1 
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Offices and Showrooms 


RAPID WIRELESS TRAINING 


DAY AND EVENING CLASSES: Correspondence Classes with Instrument work at School 
if desired. Postal Course on Valves. Classes for Amateurs and Experimenters. 
INLAND TELEGRAPHY : Sounder, Wheatstone Punching, Type-sending, etc. For details send P.C. 


monere. ELECTRICAL TRAINING COLLEGE, Radio House, Manor Gdns., Holloway, London, N.7 


Established 1900. 


EBONITE 


кое of SHEET, ROD and TUBING in London Stock, 

pallies suitable for all Wireless Work. EBONITE- 

VU OU CR АНТЕ owing toite special nature, can only be made 

[| 2: after many years of experience. We have 

been manufacturing this material for nearly 70 years. 
Manufacturers of 

A EVERYTHING het can be madein EBON! TE. 


Wholesale only. 


AMERICAN HARD RUBBER CO. 


(BRITAIN), LIMITED, 
13a, FORE STREET, LONDON, Е.С. 2 
“Eboniseth, Ave., London.” Central 12754. 
кшш шш кш 


Tel. Addrese— Telepbone— 
“Gardlocket, Fen, Londen.” 1650 Avenue (3 lines). 


GARDNER, LOCKET 
and HINTON, LTD. 


LONDON, CARDIFF, NEWCASTLE- 
ON-TYNE, GLASGOW, ETC. 


Quotations and Specifications given for 
all deecriptions of Welsh and other 
Steam and Manufacturing Coals. 


Apply to Head Office: 
13, FENCHURCH AVENUE, E.C.3 


McCGRUER 


HOLLOW 
SPARS 


Ideal for 


WIRELESS MASTS 
AERIAL SPREADERS 
INDUCTANCE 
FORMERS, &c., &с. 


The ACME of STRENGTH 
and LIGHTNESS 


Write for Booklet 


— 


Road, 
London, 


Commercial 
EVE 


Telephone: HOP 718. 
Telegrams: “Ollosparsh, 
Watloo, London.” 


ARE YOU QUALIFIED 


FOR THE JOB YOU SEEK А 
IF NOT—WHY NOT?» 


What proof of your 
efficiency do you сату? 

Your word to an em- 
ployer is not proof that 
you are efficient, but a 
Cdllege Qualifying 
Diploma or Certificate, 
signed by the Profes- 
sional Staff, is a proof 
of efficiency—and a 
valuable asset in seeking 
a remunerative position. 

If you are preparing 
for any exam. ask our 
advice. We specialise 
in all exams. connected 
with technical subjects. 
All particulars FREE 
OF CHARGE. Parents 
should seek our advice 
for their sons 
CHALLENGE.—We are prepared 
to produce on demand 6,000 un 
solicited testimonial« from suc 
cessful students or pay £100 to 
any charity youappoint. Having 
helped 6,000 to prosperity, surely 
we can help YOU, If yot 
interested in any of these sub 
Write, naming the subject 


arm 
we will send our FREE BOOK 
LET Please state your age 


ADVICE FREE. 


WE TEACH 
BY POST 


the following subjects . 


Aviation 
Shipbuilding 
Electricity 
Mining 
Engineering 
Mathematics 
Structural Engineering 
Surveying and Levelling 
Architectural Drawing 
Building Construction 
Clerk of Works Duties 
Draughtsmanship 
Boller Making 
Sanitation 
Concrete and Steel 
Civil Engineering 
Boiler Inspecting 
Marine Engineering 
Motor Engineerin 
Wireless Telegraphy 
also special short course on 

Thermionic Valves 
Internal Combustion 

Engines 
Naval Architecture 
Salesmanship 
Matriculation 
Special Course 

for Apprentices. 


THE BENNETT COLLEGE 


(Dept. 129) 


SHEFFIELD. 


Silk and Cotton Covered H.C. Copper Wire, Resistance 
Wires, Fuse Wire, Binding Wires, Charcoal Iron Core 
Wire, Asbestos Covered Wire, Braided and Twisted Wires, 


P. ORMISTON & SONS 


(Р. Н. ORMISTON) :: ESTABLISHED 1793 


79 Clerkenwell Rd., London, E.C.1 
“ Ormiston, London." Tm Hu 


Bare Copper Strand and Flexibles of any Construction, 
Wire Ropes and Cords (fine sizes) in Galvanized Steel, 
Phosphor Bronze, &c, 


13259 Central 
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WIRELESS TRAINING COLLEGE LTD. 
ST. MARY ST., CARDIFF, & NEPTUNE CHAMBERS, VICTORIA ST., BRISTOL. 


The above Colleges are amongst the most successful in Great Britain for 
quickly qualifying Students for the Wireless Service. We have, since the 
ar, passed over 1,000 Students to Wireless Appointments. 


outbreak of 
Two Systems are taught, the Marconi and Siemens Quench Spark System. 
We make a speciality in training ex-service men who have some know- 
ledge of Wireless. Ex-service men can have a free test to ascertain 
the time it would take to qualify them if they will call at the College. 
For Terms apply to— 
LIEBUT-COMDR. J. R. SCHOFIELD, M.B.E., R.N.V.R. (C), Principal. 
P.S. Every student who qualified at our Colleges was placed in a permanent situation. 


E. M. ASHLEY, Ltd., 


LIVERPOOL - Wireless Experts 


ПИШ To meet the requirements of ни ШШШ 
NEW EXAMINATION о 


| 
THERMIONIC VALVES 


APPARATUS MADE TO 
OWN SPECIFICATION 


This week's Specialities : 


Microphone Buttons - - each 3/6 
post free 


Insulated Sieeving - 
8d. post free 


69, RENSHAW STREET, 'Phone—ROYAL 3106 


per yd. 74. 


we have prepared а SPECIAL SHORT COURSE 


covering the requirements completely 


The Complete Course, 35/- cash, 
Mention Dept. 129. 


or write to us for particulars. : 


ШШЩ s Ж ШИ TIT 


db 2 D) 
pee 
ESTABLISHED 1900 


READY 15th MARCH, 1921. 


Continuous Wave Wireless Telegraphy 


PART I. 
Demy 8vo. 


By W. Н. ECCLES, D.Sc.. A.R.C.S., M.I.E.E. 
306 Diagrams. 


408 pages. 


CONTENTS 


Production of Electric Waves— Detection of Electric Waves 
—Natural Electric Waves— Practical Telegraphy—Tuning 
Wavelength—Dampcd Electric Waves— Musical Signals—- 
Comparison with Acoustic Telegraphy—High-Power Ap- 
paratus— Encrgy Considerations— Effects of Rate of Sparking 
— Quenched Sparks—Continuous Wave Telegraphy and 
Telephony. 


CHAPTER IL. 

ELECTROSTATICS AND ELECTRODYNAMICS. 
Condensers—Some Properties of Faraday Lines— First 
Law of Electro-magnetism—Conduction Currents—Di- 
electric Currents—Convection Currents—Ampere’s Formula 
—Energy in the Field of a Current—Self and Mutual In- 
ductance—The second law of Electromagnetism—Cases of 
inductance EMF—Electrodynamic Force Units—Conversion 
Factor from the Practical—The Electromagnetic and the 
Electrostatic system of Units— Mode of using Conversion 


Factors. 
PRICE 9 5 
NETT = 


CHAPTER III. 


aa ary в. ALTERNATING CURRENT AND OSCIL- 
Overtones or Harmonics —Operators and Crank Diagrams of 
Various Circuits—Impedance of Various Circuits—Series 
Arrangements—Resonance and Resonance Curves— 
of Crank Diagrams in Following Changes in the Electrical 
data—A Mechanical Analogy. 


CHAPTER IV. 


COUPLED CIRCUITS AND TRAN 
Direct Coupling—Autotransformers—General Remarks on 
Transformers— Variation of Load—Direct Electric Coupling 
— Indirect Magnetic Coupling—Variation of Ohmic Load— 
Variation of Reactive Load—lIron Core Coils and Trans- 
formers—Transformer Design—Transformer Design in Radio 


Circuits. 
CHAPTER V. 
IONIC TUBES. 

Diodes—Effect of the Filament Current—The Satoration 
Current—Algebra of Diode Characteristics Effects of Gas 
on the Чоп of Diodes—Triodes— Theory of the Grid— 
The Grid Current—The Dynatron—Measurement of the 
Parameters of Triodes—Compensation methods. 


ms 20/9 


12-13, HENRIETTA ST., 


The Wireless Press, Ltd., ‚омоч... жс; 
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BURNHAM & C DE Р ТЕОКР, Manufacturers of . 


e$ LONDON, S.E.8 Wireless Apparatus 


Agents DE FOREST COILS AND APPARATUS—RADIOPHONES, &c. 
for THE NEDERLANDSCHE RADIO INDUSTRIE, The Hague, Holland 
7" ‘THE BRITISH-THOMSON HOUSTON RUGBY RECEIVING SET 


| LONDON 575" 19, HAND COURT, HIGH HOLBORN [ 


Manager—Mr. F. О. READ, mre.. 


HIGH F REQUEN CY (Radio frequency) 


AMPLIFIER INTERVALVE TRANSFORMER. 
All wavelengths from 400 metres to 24,000. 


With self-contained 4-way switch giving 

4 tappings. Wound on ebonite in sections, 

on ebonite base, ready for use. The most 

eficient H.F. ишо for Amateurs 
available 


Complete Receiving Set 
FOR USE with Burndept or Duolateral Coils. 


Fitted with H.T. Batteries— 
Variable Condenser and Valve 


(4-volt accumulator 12/6 extra). 


will deal with all wavelengths 


in the most efhcient manner. 


Price£14:14:0 155% 
Complete set of BURNDEPT Coils for 


all wavelengths. Mounted on plugs to 
combine with above set. 


| » £8:10:0 | 
STOCKPORT - - FAURE & JOHNSTON, 8, Park Street. 


Agents for th 
WINCHESTER- WATSON & CHILDS, 7, City Road. Linie йыш 
` BLACKBURN - - F. BURTON & Co., 20, New Park Street. 


APPARATUS. 
Enquiries invited for Agencies in those Districts where we are not represented. 


LISTEN IN on FRIDAYS at 948 p.m. GM. T. tor 2 FQ "ue 


E ШШ ШШШ Шш — — à— КЕПШШШ ы ee ull 
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This Receiver, with a set of coils, hi | 


MARCH 19, 1921. 


JUST PUBLISHED 


THE YEAR-BOOK OF WIRELESS 


TELEGRAPHY AND TELEPHONY, 1921 : 


Demy буо, 
1358 Pages 


CONTENTS. 


CALENDAR SECTION. 

RECORD OF DEVELOPMENT OF 
GRAPHY, 1827-1920. 

NATIONAL AND INTERNATIONAL WIRELESS LAWS 
AND REGULATIONS. 

DIRECTORY OF THE WORLD'S WIRELESS STATIONS: 
—Land Stations ; Ship Stations ; International Call Letters. 


METEOROLOGICAL. SECTION :— International Time aud 
Weather Signals, &e. 


NATIONAL RESUMES OF TECHNICAL PROGRESS OF 
RADIO TELEGRAPHY IN VARIOUS COUNTRIES. 

SOME OUTSTANDING PROBLEMS OF RADIO RECEP- 
TION-INTERFERENCE. By P. R. Coursey, B.Sc., 
F.P.S.L., A. M.LE.E. 

THE RADIO COMPASS. By Stuart Ballantine. 


HISTORICAL LANDMARKS IN WIRELESS INVENTION, 
By Prof. С, W. О. Howe, D.Sc., M.E.E.E. 


VALVE AMPLIFIERS FOR SHIPBOARD USE. By 


VE LAMP ME 
The Wireless Press 


WIRELESS TELE- 


PRICE 
NETT 


PATENT SECTION. 
Shoenberg. 

AVIATION SECTION.—Wireless Telephony as Applied to 
Commercial Aviation. By Lt.-Col. H. B. T. Childs, 
A.F.R.Ae.S., A.M.LE.E. Tabular List of Aviation Stations. 
General Information. 

USEFUL DATA SECTION : -Wireless Terminology ;. General 
Information and Useful Tables; Conventional Signs used 
in Wireless Diagrams. 

COMPANIES ENGAGED IN THE COMMERCIAL 
DEVELOPMENT OF WIRELESS TEI.EGRAPHY. 

BIOGRAPHICAL SECTION, 

LITERATURE OF WIRELESS TELEGRAPHY 
TELEPHONY. 

AMATEUR SECTION :—Amateur Wireless in the United 
Kingdom, by E. Blake, A.M.LE.E.; Directory of the 
World's Wireless Societies ; Amateur Call Signs ; Directory 
of Wireless Colleges and Schools. 

CODE SECTION. 


Valve Patents 


for 1920. By I. 


AND 


POSTAGE: Імілмр 1‘ 
ABROAD 


1/6 Extra 


12-13, HENRIETTA STREET 
STRAND, LONDON, W.C. 2 


Ltd. 


SEND YOUR ORDER NOW for the 


BINDING CASE 


to THE WIRELESS WORLD : : 


Price 5/6 net 


AND INDEX 


Vol. viii. 
Post Free 5/11 


DELAY MEANS  DISAPPOINTMENT ! 


WIE HE EHE ELLE HELL PE HET E d d o EE HH TEE Hn BEER HUE Т b Hn ati 


INDEX, sold separately 


Sd. Post Free 


ШШШ ШШШ ШШ ИЩШЩШЩШШИЕИШИШ ШШЩЕ LEE ds dH ER EP TH PIRE E ULLA 


THE WIRELESS WORLD Vol. viii. 


bound in best quality maroon cloth case, gilt lettering, 


Price : 
The 


30/- net 


Wireless Press 


xxii 


Post free : 31/6 


12-13, HENRIETTA STREET 
STRAND, LONDON, W.C. 2 


Ltd. 
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“ШТ 
F YOU WANT TO EARN 


some of the thousands - 
of pounds that 
Advertisers pay for 


DRAWING 


send specimen sketch 
(with stamp for return) to 


ҮҮ Е. DAWSON, 76, Thanet House 


esc uou né 


sl 


EH 


Leading Journal for stamp collectors. Full of original articles 


and illustrations. 6 per annum. - for six months. 


Specimen for 4d. post free from— 


"THE PHILATELIC MAGAZINE" 
4 CRANE COURT, FLEET STREET, ЕС. 
or of any newsagent. 


The Telegraph and 
Telephone Journal 


Published Monthly in the interests 

of the Telegraph and Telephone 

Service, under the patronage of 
the Postmaster-General 


PRINCIPAL CONTENTS OF 
FEBRUARY & MARCH ISSUES. 


Training and Scientific Management. By John Lee 
The Telephonic Development 
of the World at Dec. 31м, 
1919 . 
Telegraphic Memorabilia. 
Editorials — 
The Campaign. 
No Charit Required. 
Automatic "Tiene in Large 
Areas from a Traffic Point 
of View . By M. C. Pink 
The Baudot (XVII. & ХУШ.) . By l.p 
The Post Office and the Telephones. 
Wireless Communications. 


By Lieut.-Col. C. G. G. Crawley, s.».4., м.1.Е.Е. 


By W. H. Gunston 


PUBLISHED AT 
General Post Office North, London, E.C.I 
Price 4d. per copy, or 5/6 annually 


MARCH 19, 19?1. 
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WIRELESS TELEGRAPHY 
WIRELESS TELEPHONY & 
WIRELESS for AIRCRAFT 


pes men wishing to enter a remunerative and progressive profession 


Mercantile 
ators are 


commence training as Wireless in the 
Marine or the Commercial Service. Fully qualified 
in demand, and first-class Pun is given at our Schools. 
new field is opened up for ambitious young men in the construction 
of Aircraft and Wirel less Equipment. We give special facil ties to 
those wishing to study in this branch.—— Day and Evening Classes 


THESE ARE THE ONLY SCHOOLS IN 
GREAT BRITAIN FITTED WITH COM- 
PLETE STANDARD MARCONI, POULSEN 
AND  SIEMEN'S QUENCHED SPARK 
SYSTEM INSTALLATIONS. 

These Schools are now ftted with a standard 
Marconi Valve Transmitter and Amplifying Receiver. 


4 rite now w for Illustrated d Prospectus, 


North-Eastern Sthecls of Wireless Telegraphy 
6. BLENHEIM TERRACE, LEEDS. CENTRAL 
CHAMBERS, HIGH STREET, SHEFFIELD. 15 ELDSON 
SQUARE. NEWCASTLE-ON-TYNE. Alo THE 
SOUTHERN COUNTIES WIRELESS SCHOOL, 33 
HIGH STREET. SOUTHAMPTON. 


USEFUL SWITCHES 


Mounted on PORCELAIN Base 


. P, 3-way, 4/6 
P. 1-way, 2/9 


HEAVY 
COPPER 


TTRACTIVE SWITCH — Suitable for Aerial Control 
OTHER USEFUL ITEMS. 


VALVE HOLDERS a e. ee 
VALVE PME et in ebonite М ese - "m ? 6 
GENUINE FRENCH R VALVES 14 6 
GENUINE FRENCH T.S.F, PHONES 2,000, 4,000 "r ,000 
ohms, with cords 39 6 
LAMINATED SWITCH ARMS uc Ars 3 
GRID LEAKS . ә 0 
EVER READY тї 15- -volt Units for H.T. Batts. ... 4 6 
VARIABLE CON ш, French, *0007 "* ^ 48 0 
w AIR. e 0905 iss E 0 


б. 1. AUCKLAND & SON sm ov 


395, St. John Street, London, E.C.1 anoet- 
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OFFICIAL ORGAN ОЕ THE ROYAL AERO CLUB PREMIER & FIRST 


AERO WEEKLY 
IN THE WORLD 


- - WEEKLY 


Publishing Offces: 
36. GREAT QUEEN STREET. 
KINGSWAY, W.C. 2 


Telephone: Gerrard 1828. 
Telegrams : 
" Truditur, Westcent, Landon.” 


"The Model Engineer" j CONQUEST—_, 


А МЕ 
A special paper for young Engineers Apprentices. THE BRITISH MAGAZI 
Students and Amateurs interested in Mechanics, OF POPULAR SCIENCE. 
and Model ied Mating lt contains practical 
I ne on ectrical and кары Аа n enge EPA PEDE NETS ATIUM 
ives, Motor Cycling, : 


CA IRCRA FT 
ENGINEER... 


The ADVERTISER'S 
MEDIUM 


чч др ы Talca | THE PUBLICATION  ........... | | 
Published e every Thursday. sd. pos n . that jumped to the —— em ` 
“Junior Mechanics & Electricity" Meist Bi ND 
Electr r4 ty and Model A Mater. АЙ, CONQUEST records, describes and 
and understand them. |t is well illustrated, There is explains all the great achievements of 
also а ee an a атои Menon. пош. which much Modern Science, Invention and Industry. 
Published on 1st of each month. 44. post free. It takes its readers “behind the scenes," 
and shows them "how it is done." 
SOME USEFUL оов ЖОО CONQUEST is a magazine for the men 


and women who want to be well-informed 
and to be able'to take an intelligent interest 
in the triumphs of human endeavour. 
Every page as Meting as the most fascinati 


ng 
romance. A host of photographic and other illustra- 
tions render the contents still more attractive and clear. 


: THE MOST READABLE MAGAZINE :: 


| Wireless б ым 
1/9 | Simply aies Telegraphy 
Every Boy's Book of Electricity, 3d. Subscription rate— = per annum, post free. 
Every Boy's Book o) Engines, aA Р 15/ » а post fi 
Book List sent poet free on receipt of card. Send 3d. postage for Specimen Copy to— 


PERCIVAL MARSHALL & CO, “CONQUEST” Offices, 


бб БАКАШООӘН STS FONDON: ЕЕ 12.13, HENRIETTA ST., LONDON, W.C.2. 


SPIES DROPPED BY AEROPLANE 


The moet thrilling and novel adventures of the War as to which nothing was 
published during the War. They are told for the first time in :: 


SPECIAL MISSIONS OF THE AIR 


By JACQUES MORTANE 
Whose book has been translated, and is published at Ss. net, by 


The “AEROPLANE” & GENERAL PUBLISHING СО. (W. Dept.),61, CAREY STREET, W.C.2 
The “ AEROPLANE” (6d. weekly) is the Leading Aeronautical Journal. 
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THE WIRELESS AGE Wiss UCAN MONTHLY JOURNAL OF 
Price 1/6 post free. Subscription 18/- per ann. 
A “ Go-a-head " Magazine for Operators and Amateurs. 


Sole European Agents: THE WIRELESS PRESS LTD., 12-13 Henrietta St., Strand, London, W.C.2 


SEA LAND & AIR THE AUSTRALIAN MONTHLY JOURNAL 
А of Aviation, Radio-Telegraphy and Radio-Telephoay 
Price 1/9 Post Free. Annual Subscription 21/- 

THE WIRELESS PRESS, LIMITED, 12-13, HENRIETTA STREET, STRAND, W.C.2 


ROBISON'S MANUAL of 


RADIO-TELEGRAPHY . 


AND TELEPHONY 


(Fifth Edition, revised and enlarged) 


By Capt. S. S. ROBISON, U.S.N. 
and other experts. 


An excellent Textbook for Students and Operators. 
in use. loth 8vo. 307 pp. illustrated. 
17s. 6d. net or 18s. Post Free from 


S. RENTELL & CO., LTD., 
36, MAIDEN LANE, LONDON, W.C.2 


You are invited to read 
THE 


“ Merchant Shipping Review 
-and Empire Trade Gazette ” 


THE MONTHLY JOURNAL 
For those interested in 

Transport, 

Ship Construction, 


Engineering 
and 


Aviation. 


To be obtained of all bookstalls, Newsagents, etc., 
at the principal ports at home and abroad, or 
direct from the Publishers— 


MERCHANT SHIPPING REVIEW, LTD. 


Registered Office— 


THE ZODIAC 


THE SUBMARINE 
CABLE-SERVICE PAPER. 


News from the Cable Stations and Ships, 
illustrated with many interesting photographs 
and drawings. 


Monthly, 6d.; or бе. per annum, 
post free to any part of the world. 


THE ZODIAC PUBLISHING COMPANY, Ltd 
Electra House, Finsbury Pavement, 1 оебое, B.C. 


EXpPermentTAL 
SCIENCE - 


(CHEMISTRY - : PHYSICS; 


THE American magazine of 


Wireless Telegraphy and 
Telephony. Monthly articles on the 
construction, design, theory, and 
operation of Wireless Telephony and . 
telegraphy apparatus; Chemistry — 
theory, construction of apparatus, 
analysis, everyday chemistry, etc.; 
Physics; Popular Science;  Elec- 
tricity; Psychical Research, etc., etc. 


72, MARK LANE, LONDON, E.C. 3. 12 corigs | Experimental Sclence| мств 
; €— cs Ри $2.00 Pubi. Co., 90€. 
j 110-14, 8t.. Wash, D.C., U.S.A. 


А YEAR. | Zn Great Britain and Possessions. COPIES. 


PRICE — ONE SHILLING. 
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THE WIRELESS WORLD EXCHANGE-AND MART 


TARIFF. Advertisements are accepted jor 
this Section at the rate of twopence per word, 
with a minimum charge of two shillings. The 
advertiser's вате and address will be charged 
for, amd single letters or single figures will be 
counted as words. Compound words will be 
counted as two words. 


DEPOSITS. All advertisements must be 
prepaid In the form of Postal Orders, the remittance 
being forwarded to Messrs. Bertram Day & Co., 
Ltd., 110 & 117, Strand, W.C.2. 


Intending purchasers may deposit the purchase 
momey of any article advertised or sold by 
advertisers with Messrs. Bertram Day & Co., 
who will acknowledge its receipt to the vendor 
and the depositor, the full addresses of whom 
should be given. Subject to special agreement 
between the parties, it is understood that all 
goods are sent on approval, each party paying 
carriage one way in event of the goods being 
returned. The deposit will be retained until 
dee advice of the completion of the purchase has 
been given or until the articles have been returned 
and accepted. In order to cover postage, &c., 
а fec of 6d. im respect of sums of £1 and under 
amd 15. for sums in excess of £1, must be paid 
at the same time as the deposit. For persons 
not resident in the United Kingdom these fees 
are doubled. We cannot undertake to receive 
amy deposit less than 2s. 6d. 


Deposits must be scot either by postal order 
or by registered letter; cheques will not be 
accepted. If the dcposit is sent by Money Order 
it should be made payable to the advertiser of 
the goods, and the fee mentioned above should 
be sent in stamps or postal orders as a separate 
amount. 

In the case о! exchange, as we cannot undertake 
to receive the actual articles, money to the value 
of the articles should be deposited by each party. 


A POSTCARD brings an instructive little book 
ef useful knowledge for men frec, post paid to 
all who meation WinELEss WonRrp. Write for 
ome А httle knowledge possessed is worth a lot 
ot knowledge to learn.—Write, The Secretary, 
P.O., Box 94, Bradford. 


TRCHNICAL BOOKS.—Second-Hand and New. 
Books on every conceivable subject. Catalogue 


free. State wants. Books sent on approval. 
Beoks bought.—FOYLE, 121-125, Charing Cross 
Read, Leadon. 


WIRELESS AMPLIFIER AND VALVE 
RECEIVERS. Two Valve Low Frequency 
Amplifiers, 88/-. Sct of Parts, 60,-. Single Valve 
Long Wave Receivers, 2,000-20,000 metres, £6. 
Set of Parts, 95;-. Кеасіапсе Tuners, 8,000 
metres, 80/-. Set of Parts, 58-. SPECIAL 
ITEM—12 in. x 6in.x] in. Ebonite Panel, fitted 
$ Valve Holders and Filament Resistance, 27.6. 
21 Plate Variable Condensers, 22/6. Switch 
Arms, 2/3. Contact Studs, 2,-- doz. Terminals, 
2/6 doz. " R” Valves, 14, . Dutch Valves, 12.-. 
Aerial Wire, 150 feet, 9 -. Best Ebonite, 7,- lb. 
Squares and Circies cut. The Pioneer House for 
Amateurs. 12 paye list, 2d. AMATEUR 
SUPPLIES ASSOCIATION, 134, Coteford Street, 
Tooting, London. 
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you save. 


ii VOLT DRY BATTERIES, No. 1 EVER- 
EADY round 7in.x1in. Le Carbone best 
dynamo brushes with copper strand tails, 1} in. x 
din., 30/- doz. Chatterton's compound, 2/6 Ib. 
Vulc. Fibre rod, sheet and tube. —LESLIE 
DIXON & CO, gr, Queen Victoria Street, 
London, E.C.4. ` 


MARK III RECEIVER CONVERSION. Же 
are converting these for Valve Reception and 


| Wavelengths up to 20,000 metres. A stamp wit 


VALVE RECEIVER, 600-6,000 metres, polished | 


case, ebonite top ; excellent results АА 


with valve, minus telephones batteries, £7.-— 
Box 506, Bertram Day's Advertising Offices, 
110, Strand, | ondon, 


WIRELESS.— Mark 111 Tuners (new) £7 10/- 
Marconi No. 16 type crystal receiver £10 
Potentiometers, with knob and guide 9/6 
Variable condensers ‘oo1 £2 10/-,0005 £1 16/-. 
Grid Leaks 6d. each. 3 Valve Amplifiers with 
battery box £4 10/-. Valves 14/. Mark ПІ 
terminals 4d. each, $/- doz. Terminals for 3 
connections 6d. each, 4/8 doz. Dash Board 
Voltmeters 0-6 8/6. 5o way Tuning switches 
f1. Intervalve and Telephone Transformers 
30/-. 
Boards, 
С P.O. parts: 
Transmitters 10/-. Polarised bell, double 
gong 7/8. Other Receivers and Transmitters 
6/8 each. Accumulators, 2 volt, то amp., 7/-. 
All above guaranteed. 
C. 8. SWAN, 65, Windsor Rd., Leyton, E. 10 


Crystals in Cups 1/-. Marconi Charging 
Telephone 
Magnctos 46/-, Receivers 10/-, 


Polished Slate £4 10/-. 


MARCONI MULTIPLE TUNER. Cost /80, 
sell £20 or offer. Two Marconi Charging Boards, t 
Aerial Wire and Insulators, cheap.—BI JOU 
STUDIOS, 354, North End Road, Fulham, S.W. 


FOR SALE, cheap, 500-cycle Motor Alternator, 
{ kilowatt direct current, voltage 110.—GEORGE 
HARVEY, High Street, Burnham-on-Crouch. 


BRIDGE COAT FOR SALE, leaving service 
practically new. Accept reasonable offer.— HILL, 
97, Warham Road, Harringay. 


WIRELESS INSTRUCTOR WANTED.—Write, 
giving fullest particulars, previous experience 
and salary required. —T HE NORTH WALES 
WIRELESS SCHOOLS, Colwyn Bay. 


FOR DISPOSAL.—One Mark III Tuner, short 
wave, with Brown 4,000 ohm. Telephones. £ 7 10S. 
-- KINGSTON, 122, Windsor Avenue, Gateshead. 


Маке ALWAYS 
your own 473 
Cigarette 


"MM C/CARETTE 
PAPER 


BEST & PUREST 
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bring you full details. Formula and сайса 

supplied and tested by Capt. E. Hobbs, THE 
AMATEUR SUPPLIES ASSOCIATION, 314, 
Coteford Street. Tooting, London. 


ACCUMULATORS.— 1f not sold 
will be given away. Note reductions. 
Every one equal to new in work and satisfac- 
tion guaranteed. Lucas 2 volt 34 amps. 3/8 
each, 4 volt 24 amps. 6/6 each, ie 24 amps. 
8/6 each, 12 volt 24 amps. 16/- each . Klaxos 
4 volt 40 amps. 9/. each, 12 volt 40 26/. 
each. Rotax 4 volt 80 amps. 20/- each. 
Charged or sent dry, Carriage free— 


Walco, 58a, Stebbing Street, И.П 


NEW ACCUMULATORS. 


2 cell, 4 volt. 20 i s celluloid and metal 
case, with strop, 12/6 each. Carriage Pail. 
Cash with order. Approval if desired. 
ACCESSORIES & EVERYTHING ELECTRICAL 
SPECIALITIES : Motors, Turbine Hat doses 
Medical Coils, Toys, etc., at very low priom. 
State — ас “details sent by retur» 
HENTONS. 68/69 Shoe Lane, Londen, £.€.4 


FOR SALE 
OWING TOOWNER GOING ABROAD 


Marconi No 16 Receiving Set ... £6 
Wilson's Transmitter  .. , 
Morse Inker .. 

Combined Rotary Converter end 


Spark 
6- Valve French Amplifier 
3-Valve C. Mark 111 Ampli&er ... 
Marconi '01 Variable Condenser 
Wave Meter .. 
Set of Siab Inductance coupled 
with two 19 way Switches 
Brown's Phones. L 
Brown's t hones, ^.R. ... сев 
Change Over Switches ... 

Also various other Switches, Valve 
Holder, Potentiometers. etc. All epparatus 
either new or in excellent condition. 

CARRIAGE EXTRA. 


R. C. HARTLEY, Electrician, Cleokbeaten, Y erts. 


et аф 
Qn моо һы 


et 
eEG ceo 00O 


LATHES. 


The 1721 Velox 28 centre Baby Saper lathe и 

designed for Turaing. Boring. Vilag aad Gear 

cutting. Price Complete £$ 18 : 09. A 
Plain lathe only, £2 : 16 : 6. 


Further Particulars Stamp. 


VELOX TOOL CO. 


255. Westgate Road. Newcastle-oe- T yse 


ONE Mark II C.W. Transmitting and Recs. - 


complete, Valves, H.T. and L: 
Batteries. Whole Set in Polished Маһ: ` 
Case, £25. One Mark ve Star Recervme ~! 
Crystals or Valve, £14. 
Tuning Condensers (Varia 
Dielectric, 25/- cach.—W. 
Electrical Engineers, Weymouth. 


3-valve Set, 
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BROWN'S Adjustable S,ooo Telephones, 42-.. 


Crystal Receiving Set, 150 to 3,500, £3. Valve 
Panel, Condenser Grid Leak, 17,6. Variable 
Condenser, *0005 Aluminium Plates, 26 -.— 


LASSMAN, 4, Avenue Parade, 
East Ham. 


ASSISTANT INSPECTOR OF 
WIRELESS TELEGRAPHY. 


There is at present a vacan y for an 
Assistant Inspector of Wireless Telegraphy 
in the Poet Office. Candidates should 
preferab'y be abont 28 years of age; th y 
should be graduates in Physics or Electrical 
Engineering who have had practical exper- 
sence in Wireless Telegraphy and Electrical 
Engineering, or Naval or Military experts 
who have had an equivalent training. They 
will be required to pass a medical exam- 
ination,and may be called on toserve abroad. 
Salary, £275 to £350 by increments of £15 a 
yeer and then to £450 by increments of £20. 
In addition, Bonus is paid onthe Civil Service 
scale which. on the basis of the rates in 
force since Novemb г 1920 would increase а 
ealary of £275 to £534, £350 to £649 ; and £4.0 
to £803. Applications, with full particu ars 
of qualifications and experienc , and copies 
of recent testi onials, should be sent to the 


Secretary, General Post Office, 


London, - - - EC. 
on or before pm 34st March. 


Barking Road, 


135-foot TOWER, timber and wire construction, 
suitable for wireless mast. —IMBER COURT 
ENGINEERING WORKS, East Molesey. Tele- 
phone; Esher зи, 


MARK III TUNERS, new, with spares, s ach 
Three-valve Amplifiers, secondhand, £4. L.F. 
Transformers, 30- each. К. Valves, 13/6.— 
BRITISH WIRELESS SUPPLY CO., 6, Blenheim 
Terrace, Leeds. 


TO AMATEURS.— List of Wireless Bargains now 
Ready. Price, 2d.—'' WIRELESS SUPPLIES,” 
82, Swinburne Road, Abingdon, Berks. 

р ESS AMATEURS.- Send ior my Free 
List of APP paratus and Materials. -MAYER, 
Stilemaus, ickford. 


— 


- 455 ees ——_—-- -—— 


paca 7-valve Type D55 Wireless Receiver, 
Spark and C.W., 600 to 30,000 metres, with 
alves ; only few weeks old, colossal results, £35. 


Brown Telephones 2,000 ohms., complete, two 
airs, each —D. LAVIN, Old House. Sonning 
rks. 


BEAUTIFUL BUZZER, brand new, only 4/3.— 
LAYTON, то, London Terrace, Brighton. 


GLAZIERS’ DIAMONDS, 12/6. Glass Cutters, 2/-. 
List Free. —TULLY, Elmwood Lodge Sutton, 
Surrey. 

ADV ERTISER, 17, holding First Class P.M.G., 
seeks opening with progressive wireless firm offering 
scope where above qualification would be advan- 
tageous.— Box 559, Bertram Day's Advertising 
Offices, 110, Strand, W.C.2. 


THE RADIO AMATEUR'S BADGE. 


The Sign of Comradeship for Wireless Amateurs, 


Experimentalists and Operators. 


Beautifully 


finished in best gilt, blue and white enamel. 


PRICE |6} pow tree. 


To be obtained only from— 


A. E. GRAVES, 3, Pier St., PLYMOUTH. 


N.B.—This Bsdge can be worn by any wireless enthusiasts, 
whether Club members or not. 1t is not necessary to 
five permit number when ordering. 


Ву L. S. Palmer, M.Sc. 


THE RADIO REVIEW 


CONTENTS OF MARCH ISSUE, 


"THE EFFECT OF IMPURITIES ON THE IONISATION 
POTENTIALS MEASURED IN THERMIONIC VALVES.” 


1921. 


" THE EFFECT OF MODULATION 
RECEIVED SIGNAL 
Corps, U.S. Army). 


WAVESHAPE UPON 
8." By A.S. Blatterman (Signal 


* A NOTE ON THE THEORY 


also the full proof of Lan 
s MEASUREMENTS ОР 


In our last issue was published a short article by B. S. 
Gossling and J. W. Ryde dealing with the subject of gas 
ionisation in three-electrode valves. Many more results 
of a similar nature аге given in this article, which includes 
a number of curves setting out the experimental results. 

* THE PARIS RADIO CENTRAL." 

An illustrated description of the proposed cxtra high-power 
wireless station for the Paris district. This station is to 
comprise two transmitting stations for medium and long- 
distance work respectively aud a number of receiving 
centrex Details of the proposed arrangement are set out 
in this article with some particulars of the apparatus that 
is to be installed. The London-Paris Wireless Service 
recently opened is to form a portion of this scheme and some 
details of the arrangements now in force are included at the 


end of this article. 
OF THE THERMIONIC TUBE.” 
By J. A. Fleming, M.A., D.Sc., F.R.S. 
In the original equations expressing the flow of thermionic 
current through a vacuum tube, as given by 1. Langmuir, 
a misprint appeared which has been copied in a number of 
publications. This article by Dr. Fleming gives an alterna- 
tive method of proving this emission equation. At the end 
of the article an editorial note by Professor Howe gives 
uir's equation. 
IATION OF RADIOTELE- 
GRAPHIC AERIALS.” By G. Vallauri. 
A continuation of the article commenced in the February 
issue. 


THE RADIO REVIEW wẹ. 12-13, Henrietta St, London, W.C.2 
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The oscillatory currents set up in the circuits of a receiving 
station do not have the same wave form as those in the 
transmitting aerial. This difference introduces a distortion 
effect in the characteristics of the received signals and the 
magnitude of this distortion is discussed for different methods 
of modulating the output of the transmitting aerial. 


THE PHYSICAL SOCIETY'S 


A continuation of the description of the exhibits of radio 
interest. The Davis Pletts Slide Rule for the calculation 
of complex mathematical quantities is briefly described 
and illustrated. 


Notes of commercial, scientific and personal interest, including 
information with regard to recent changes in message rates 
and coastal taxes for wireless traffic in various countries. 
A novel arrangement of ''radiophare ° is also described 
and some particulars are given with regard to recent de- 
velopments of high-tension insulators for supporting the 
aerials of high-power stations. 
OF RADIO LITERATURE. 
Abstracts of Articles and Patents. 


“ Inductance Calculations," by N. Lea, describing a form 
of slide rule calculator based on Nagaoka's formula for the 
calculation of thc inductance of coils. 

* Mica Condensers for Radio Work," by W. J. Henry, of 
the Wireless Speciality Company  (U.S.A. ), describing 
their developments of mica condensers. 
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HARVEYS 


HOSIERY DEPARTMENT js 15 LONDON STREET. 
OUTFITTING : ` l6 


SPECIAL PRICES 
For OPERATORS 


ШИШИШИ 


Uniform Serge Suit complete, 
lace and buttons £6 6 0 


Superfine Cloth Coat and 
Trousers, lace and buttons 

| £8 8 0 
Bridge Coat or Naval Warm 
with shoulder straps and 
buttons, complete £4 15 0 


R.N. Cloth Cap, standard 
badge and band ... 21/6 
Badges, standard 13/- & 15/- 
Standard Buttons: Coat, 
Mess, Vest, per dozen 3/-, 


2/6, 1/6 
White Suits, 
Naval Belted Coats, and 


everything for NavaL wear. 


We hold the Largest Stock of WHITE SUITS in London, all sizes to be had here. 


17, London Street, London, E.C. 3 


FACING FENCHURCH STREET STATION. 


Telephone : Book to Mark Lane or) Business hours 9-6. 
` Avenue 2200. Fenchurch St. Station Seturdays 1.30. 


WORLD'S CONDENSER MART. 


“R” TYPE VALVES E EE 


NEW, TESTED, GUARANTEED Set them up and save Money! 
1 Carriage paid... 14/- each. 6 Carriage paid ... 13/- each. ——————nn 
3 - И - ix 188 . 11 Plate—00026 M.F.—$1.80 
21 , - 00005 М.Е.—$2.25 


4| , -001 M.F.—§3.20 


Single Crystals Add parcel post on 2iba. 


RUSSELL AND SHAW, Send to— : 
38 Great James SL. Bedford Row - - - LONDON, W.C.1 | | TRESCO— Davenport, Iowa, U.S.A. 


throug 
(near Chancery Lanc Tube Station). 


10c. I.M.O. for 16 page Catalog. 
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AN ENTIRELY NEW WORK. 


The ABC Telegraphic CODE 6th Edition 


FIVE-LETTER CODE. 


An up-to-date Work, containing Five-letter Artificial Code Words with at least a 
TWO.letter difference and a TERMINAL-INDEX of the words at the end of the Book. 


Cost of Cabling brought to a Minimum :: Simple to Use. 
PRICE £3 3S. Od. net (U.K. and Colonies.) 
Publishers .— Inland Parcel Post 1/6 per copy. Continental Book M 2|- per сору. 
EDEN FISHER & CO., LTD., 6, 7 & 8, Clements Lane, E.C.4 
And 95, 96 and 97 Fenchurch Street, London, E.C, 5, 


A NEW INSTRUMENT 
For RAPID LEARNING 
SCRIBO-MORSE no.s. 161 


Scribo-Morse, ЇМо. S. 167, consists of a гес. 
tangular polished mahogany box containing 
inside a buzzer and battery, and affixed to the 
outside a metal plate having the Morse characters | 
in relief, as shown white in the illustration, the z 
remainder of the plate being heavily coated with 

a non-conducting material. 


One end of the buzzer circuit is connected to the plate and the other to 
e metal Pen by means of a flexible lead. By passing the Pen firmly 
over the metal signs, each in turn will emit through the buzzer its 
characteristic sound, and thus the learner’s ear will rapidly become 
accustomed to the peculiar rhythm of each letter as he hears it. 


GRAHAM & LATHAM, LTD., Military Engineers 


(Dep. W. 2 27, LOTS ROAD, CHELSEA, LONDON, S.W. 10 


j Registered “NIPHAN” Trade Mark As wed by. H. M. War Ofies, Electric Supply Companies 
WATER-TIGHT PLUGS SIMMONDS PROS. LTD.. | 
AND CABLE COUPLINGS * © & 8, Newton St., HOLBORN, W.C. 


Phones: 2600 Gerrard p 


TO MEET HOME OFFICE REQUIREMENTS т... моа en 
WAY TEE 


Patented in 
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and Abroad 


500 Volt Circuit. 


COUPLING CONNECTING CABLES, 


IMPROVED THREE ELECTRODE 
, THERMIONIC VALVE 
ae шс (FOR RECEPTION) 


peu An extremely efficient hard receiving valve, conforming sproni- 
"EM mately to the characteristics given below, and having a high 
value of voltage amplification and long life. 


It will be observed that with an anode potential of 50 volts and 
with a filament potential of 3°5 volts, the straight steep portion 
of the characteristic falls across the zero grid potential ordinate, 
ensuring that with these values and with the grid connection made 
to the negative side of the filament circuit, the valve functions well 
as an amplifier or rectifies efficiently with a leaky grid condenser. 


Suitably connected the valve oscillates readily with the above voltages. 


FILAMENT YOLTS CONSTANT AT 5:5 
In addition to its elec- 
trical qualities the valve R 
possesses great me- 
chanical strength, the 
electrodes being con- 
structed and supported 
in such a manner as 
to render it specially 
suitable to withstand 
rough usage. 


ШШ 


All valves sent at 
purchaser's risk. 

PRICE—EACH 
EHE HHHH 


14/ - 4 
GRID азы РХ edo do 
POST FREE. NEGATIVE END OF FILAMENT. 


Sole Agents for fancasmre’ Messrs. FREDERICK TAYLOR & CO. 
60, Long Millgate, MANCHESTER. 


Н. W. SULLIVAN, Ен ноа 
i К » LONDON, E.C.2, ENGLAND 
Works :—* LIVERPOOL HOUSE,” MIDDLESEX STREET, LONDON, E.l 
Telegrams : “ Deadbeat, Avenue, London.” Telephone: Office—London Wall 3518 Works—A venue 4871 
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ANODE CURRENT IN MILL-AMPERES 


S53 Proprietors and Publishers, The Wireless Press, Ltd., 12-13, ‘Henrietta Street, London, 
W.C.2; Sydney, N.S.W., 97, Clarence Street ; Melbourne, 422-24, Little Collins 
Street : ; New York, 64, Broad Street. i 
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